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ECENT news reports announce 
numerous examples of the aggrega- 

tion of business and industrial interests 
toward which the trend of recent years 


has been so decided. 


Not only is the local artisan crowded 
out by the factory product, but the 
| factories themselves become but units 
in great national or international con- 
solidations. 


The small producer and the moderate 
sized plant are crowded to the wall or 
absorbed by gigantic combinations of 
brains and capital. 


All of which is the natural process 
by which civilization takes advantage 
of improved facilities of communication, 
production, transportation and distri- 
bution. 


And such large-scale operations with 
their economies of aggregation and 
diversification, their avoidance of waste 
and their reduction of overhead and 
personnel should be better for all 
concerned. 


But, by and large, every real economy 
that is effected means a reduction in the 
demand for human labor, and while, in 
the long run, it means less human effort 
for the maintenance of the race upon a 
given scale, it does involve confusion 








The Jetsam of Progress 


and hardship for those whose occu- 
pations and opportunities are sacrificed 
in the process. 


The announcement of the recent 
consolidation of three large concerns 
rang with statements of its advantages 
to their stockholders and to the users 
of their service. 


But a peep behind the scenes is 
afforded by the human concern for his 
less fortunate associates expressed by 
the man who has been selected to 
operate the combination. 


If the advantage of reduction of 
personnel is to be realized, men who 
have devoted their lives to the develop- 
ment of the constituent companies and 
who had a right to consider that they 
had earned for themselves an established 
status must be jetisoned. 


Many are too far advanced in years 
to start anew. To most, if not to all, 
it means a disastrous setback. 


It is a problem that came in with 
labor-saving processes and machinery. 
There should be some way by which 
men in such position should be relieved 
from the imposition of so large a pro 


portion of the cost 
of the benefits of Y Dy 
the change. aa - | oy) 
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POWER Stands for... 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 

. Cheaper Power Through Modern Equipment 
Easier Financing of Equipment Purchases 
Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 











The Responsibility 


of the Power Producers 


ITHOUT question the prosperity of the power 

producers is inseparably linked with the welfare 
of our country, and the readers of Power realize their 
part of the responsibility to maintain it. Of the economic 
forces which form the very foundation of this welfare, 
none is more fundamental or sensitive than confidence. 
Without it the industrial structure will waste and take 
into its wake an era of depression as real as it may be 
unjustified. 

Recognizing this, Mr. Hoover, while Secretary of 
Commerce, commenced a thorough investigation of the 
subject and has carried the work on continually since his 
election to the Presidency. His recent conferences with 
railway, industrial, labor and commercial executives are 
further steps in the same direction and should not be 
regarded as evidence of a critical business condition. 

That the conferences have followed the recent stock 
market recession is recognition of the necessity for 
promptly removing possible doubt in the minds of the 
uninformed as to the fundamental soundness of our insti- 
tutions and their future plans. If confidence is absent, it 
is characteristic caution for industry to suspend opera- 
tions that require capital investment until a clear horizon 
is apparent in other directions, although within the in- 
dustry itself there may be no justifiable reason to feel 
uncertain as to future prospects. 

The withdrawal of business thus innocently started bv 
one is promptly followed by others until the lack of con- 
fidence never actually justified has become a real menace 
to our economic well being. 

In avoiding such situations the constructive leadership 
of the President has been of the greatest benefit. But 
the maximum result will not be achieved unless the power 
producer readily accepts his portion of the responsibility 
along with the railroads, the producers and the distrib- 
utors. 

With the present abundance of money at low cost, 
aggressive leadership is favored with an unusual oppor- 
tunity to initiate new construction or modernize existing 
construction. 
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Industrial Costs 
Need Attention 


ag conferences are being held almost daily 
for the purpose of determining what can be done 
to prevent a slowing up of industry and the bad times 
that would follow, it is well not to lose sight of the 
other paths that lie open to improved economic conditions. 
At least as much good will come from decreasing the 
cost of doing the present volume of business as may be 
expected from a heightened activity. So it is important 
that there be no slackening in the attempt to cut costs of 
production and distribution. 

Much, of course, has been done along these lines 
since the appearance of the memorable report on the 
elimination of waste in industry. Yet much remains 
to be done. In the field of the use of power services 
alone there are still great advances to be made. 

Consider the use of light. In spite of all the work 
that has been done to improve industrial lighting there 
are still hundreds of factories in which inadequate 
illumination slows production and increases costs. 

Think of the lack of material-handling equipment in 
most plants. Even though the mechanical handling facil- 
ities of some outstanding plants have attracted general 
attention, it is still true that most materials within fac- 
tories are moved by hand instead of by power. 

Or again, ponder upon the use of automatic production 
machinery. Regardless of the great savings made by 
those who have substituted the machine for the man, 
hand labor is still considered necessary in many quarters. 

It would be possible to greatly extend this list of pro- 
duction wastes. Beyond that, as many more wastes could 
be pointed out in distribution. But it is with the pro- 
duction end of industry that the power engineer should 
be particularly concerned. For there, by a judicious 
promotion of the use of his product—power service— 
he can do much to keep industry on the path of progress 
through a reduction of costs that will increase profits 
and facilitate expansion. 





Nuisances Need Not 
Accompany Industry 


ae HAT a riot life is today,” says the man who 

’ loves peace and tranquillity. There was a time 
when he could get away for a quiet afternoon, breathing 
clean air in silent contemplation. But today, his ears 
are assailed by confused noises, his nostrils are befouled 
by smoke and irritated by dust, and his clothing is soiled 
by soot and grime. And all because of the advance of 
industrialism, he thinks. So this man reviles the indus- 
trial order. 

Little does he realize that the same industrial order 
has given him the telephone, the railroad trains and the 
automobile which make it easy for him to travel further 
in less time and with more comfort; the electric light 
and countless comforts and conveniences that he has 
come to accept without thought as the necessities of life. 

At the same time, the engineer who has this industria! 
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not discovered until after the building has been turned 
over to the owners. Then it becomes the operating engi- 
neer’s problem to solve the difficulty as best he can. 


o1der in his keeping must realize in a far more significant 
fashion than he has, that the accompaniment of noise, 
smell, dust and smoke is by no means an essential part 





? of the hum of machines. Industry must be conducted This usually involves many times the cost the work could 
- in a manner that will avoid the creation of nuisances. originally have been done for, and at best the final job 
* The law steps in now and then and orders the abatement — will probably be a makeshift. To be successful a design 
. of a nuisance, and perhaps awards damages, and some- ust take into account the small feature as well as the 
“ times an industrial organization is forced into the posi- large. Too frequently small things are overlooked that 
" tion of defending itself against absurd and unjust ac- must be changed or provided for when operation starts. 
it cusations. But industry must go far beyond this. It — 

. must go the law one better and so conduct its activities Outwitting 

that they are above criticism. Calamus 


Can this be done? That is a question the engineer 
must answer. It calls for much thought, experiment, 
and a patient determination to find a way. It will cost 
money in many cases, but is it not a legitimate charge 
on industry? Finally, it now and then develops that the 
incidental improvements result in savings that more 
than offset their cost. 


When Operation Starts 
—What Then? 


HEN heat is produced it must be dissipated or 

the temperature will eventually reach destructive 
values. Every engineer appreciates this simple fact, 
but for some reason fails at times to take it into con- 
sideration in his designs. Electrical equipment of every 
kind liberates heat, and if the temperature of the sur- 
rounding air is to be maintained at a reasonable value, 
proper ventilation must be provided. This is particularly 
important with machines of large capacities. 

In the design of office and other buildings, careful 
consideration may be given to ventilating almost every 
part of the structure except the elevator machinery 
rooms. These rooms frequently contain high-powered 
motors, generators and controllers, the losses from which 
are given off in the form of heat. One kilowatt-hour 
expended in heat will raise the temperature of one 
thousand cubic feet of air approximately twenty degrees 
Fahrenheit. Consider five elevator machines in a room, 
each machine requiring ten kilowatt-hours per hour of 
eperation. If fifty per cent of this power is represented 
in the losses to the machines, then twenty-five kilowatt- 
hours equivalent of heat is liberated in the room per 
hour. This heat will raise the temperature of twenty-five 
thousand cubic feet of air approximately twenty degrees. 
It is obvious that unless this heat is removed from the 
room the temperature will quickly become excessive. 

To this must be added the condition that exists when 
the elevator room is on the top of the building under a 
glass roof. Without any heat produced in the room, 
the sun’s rays on a hot summer day will make the room’s 
temperature excessive. Notwithstanding these simple 
facts, elevator machine rooms often have no ventilating 
facilities whatsoever, not even a window that can be 
opened. Under such conditions electric machines cannot 
Cperate very long without roasting out. 

This oversight on the part of designers is generally 
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HEN is a machine obsolete? Answer: On the 

day the market offers another machine whose ad- 
ditional effectiveness will justify the cost of junking the 
cld for the sake of the new. 
may happpen in the first year of a machine's life. Or, 
at the other extreme, it may run for twenty or thirty 
years and wear itself out before it is overtaken by 
obsolescence. On the average, power equipment becomes 


This, in extreme cases, 


obsolete in ten or fifteen years. 

Obsolescence, like death, is a condition that cannot: be 
remedied after it arrives. If a machine is obsolete, that 
is the end of the matter as far as economic operation 
is concerned. But forethought may often defer obsoles- 
cence, just as it prolongs human life. 

In the case of machines this foresight must be ap- 
plied when the purchase is made. Yet that is just the 
time when the ultra-conservative buyer is likely to defeat 
his own aim of “safety first” by demanding equipment 
with a long record of reliable service. He says “this 
is the engine or boiler for me. For ten years (or twenty 
or thirty), without change in design, it has ‘delivered 
the goods.’ Such a purchase surely insures the buyer 
against mechanical or operating defects, but he pays 
for this certainty even though the price may seem 
reasonable enough. Ten years on the market without 
design changes means nine years handicap in the obso- 
lescence race with his competitor who is satisfied with a 
machine that has proved itself in operation for one 
year. It takes better judgment to evaluate the new, 
but those who have this judgment, and apply it, gain a 
tremendous advantage by adding a known period of five 
or ten years to the unknown total span of economic life. 





Japan, last month, was host to the outstanding engi- 
neers attending the World Power Conference and the 
World Engineering Congress and has extended to the 
visitors a hospitality typical of Eastern thoroughness. 
Here, in a setting strange to most of the delegates, the 
engineers met to discuss and exchange views on problems 
of mutual interest and to learn of advances made in other 
countries. A report of the technical sessions of the con- 
ference is given in this issue and from it may be gleaned 
something of the extent and success of these meetings. 
It is from the international contacts which conferences 
such as these afford that much of today’s progress has 
grown. 
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urbine Room 
Features at 


State Line Station 


N Power of Oct. 29 

the features of State 

Line Station as a whole 
were outlined, and men- 
tion was made of the 208,- 
000,000-kw. G. E. turbine- 
generator. Additional de- 
tails on this great machine 
and its auxiliaries should 
be of interest. Some conception of its 
capacity will be seen from the fact that 
the unit can furnish sufficient energy to 
light 34 million standard 60 - watt 
lamps, or light 100,000 average homes 
with all of the lamps in each house 
illuminated. The machinery compris- 
ing this group-unit weighs about 
4,000,000 Ib., the heaviest individual part weighing 
274,000 Ib. 

Three elements, a 76,000-kw. high-pressure, centrally 
located, with a 62,000-kw. low-pressure machine on 
either side, make up the unit. The additional 8,000-kw. 
comes from two 4,000-kw., 2,300-volt house generators, 
one mounted on the shaft of each low-pressure machine. 
All three elements of the unit operate at 1,800 r.p.m. 
and generate 3-phase 60-cycle current at 22,000 volts. 
The high-pressure prime mover is a 17-stage single- 
flow impulse turbine. Each low-pressure turbine is of 
the double-flow type, with 11 stages on either side of 
a central admission. 

Steam enters the throttle at 600 Ib. and 730 deg. F. 
To maintain a flat efficiency curve, steam at full throttle 
pressure may be admitted to the high-pressure turbine 
at four points, two in the first-stage nozzles, another in 
the third-stage nozzles and the fourth in the ninth-stage 
nozzle. With the machine operating at full load, steam 
leaves the high-pressure element at 115 Ib. abs., and at 
a temperature approximating 400 deg. F. The flow 
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Turbine governing and 

the precautions taken to 

guard against accident are 
of unusual interest 


j 


Turbine room 
gage board 


divides into two streams, 
each passing through a 
live-steam reheater, where 
the temperature is raised 
to 500 deg. by steam from 
the main supply line. From 
each reheater the steam 
goes to a low-pressure 
turbine. Here the flow 
again divides, each half of the supply 
passing through its respective end of 
the machine, where for the third time 
it is subdivided and is directed into two 
vertical single - pass 22,000 - sq.ft. 
condensers. There are thus four con- 
densers for each low-pressure turbine, 
or a total of eight condensers for the 
unit, having a total cooling surface of 176,000 sq.ft. 
They were designed to condense 1,600,000 Ib. of steam 
per hour when supplied with 380,000 gal. of water per 
minute. This amount of cooling water is furnished by 
four vertical circulating pumps located in a crib house 
at the intake. 

Cooling water enters each condenser through the lower 
water box, rises through the tubes and overflows through 
passages cast in the shell to the discharge tunnel. The 
tubes are rolled into the heads at both ends, and as the 
latter are fixed in position, expansion is taken care of 
by bowing the tubes. 

These condensers function separately except in aif 
removal. The two first-stage air jets on each of the 
two condensers, serving one end of a low-pressure tur- 
bine, discharge to a common inter- and aftercooler. The 
latter is equipped with three second-stage jets, so that 
sixteen first-stage and twelve second-stage jets serve the 
eight condensers on the two low-pressure turbines. 

The performance diagram, made up for a load of 
150,000 kw. on the triple unit, shows an efficiency of 


POW ER —December 3, 1929 





13. 
in 

the 
wa 
ho: 
ad: 
wa 
co! 
int 


wa 


TI 


D 





ms, 
i: 


lere 
ised 
“om 
“om 
an 
ure 
low 
yply 
of 
ime 
two 
ft. 
‘on- 
ine, 
the 
ft. 
am 
per 
by 
Se 


wer 
ugh 
The 

the 
of 


air 
the 
fur- 
The 
that 
the 


of 
of 


029 









































































































§ = p p 
nA Ar y & wt R \Qosccoee Yy “7 
Y y pro 7 x — Z woke 4 
LMA nie Ni JIN 6 
O fee Ss ISSA, 
CT 
q hesishiied @ B | LU] oo 
































Double-flow low-pressure turbine in part section 


13,420 B.t.u. per kilowatt-hour. The level of condensate 
in the condenser hot well is maintained by float controls 
that regulate the supply from an interconnected hot- 
water reservoir. Rising of the water in the condenser 
hot well to a predetermined point opens a valve that 
admits water from the system into the reservoir. If the 
water in the hot well recedes, a float opens the inter- 
connecting valve, so that water passes from the reservoir 
into the hot well. 

Bleeding of steam from the turbine to heat the feed 
water has been carried to an unusual degree, as there are 
five points of extraction leading to five closed heaters. 
The temperatures and quantities involved for the particu- 
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lar load on the turbine appear on the diagram. From the 
final heater in the series the water enters the boiler-feed 
headers at a temperature of 380 deg., passes through 
excess-pressure and water-level regulators and enters the 
economizers, to leave in the form of steam through a 
series of tubes to the boiler drum. 

All make-up water is provided by two vertical contra- 
flow evaporators for each low-pressure turbine, using 
bled steam at approximately 30 Ib. absolute, or exhaust 
steam from the turbine-driven boiler-feed pump. The 
evaporators are arranged for single-effect multiple oper- 
ation, and exhaust their vapor direct to a single evap- 
orator-condenser using the boiler feed as cooling water. 
They may be used singly or in pairs. 

Drains from the various heaters are trapped back from 
one heater to the other in the order of the pressure, so 
that all heater drains, as well as the evaporator drains, 
ultimately find their way back to heater No. 5 and from 
there are pumped back into the system. Drains from 
the live-steam reheaters are pumped directly into the 
feed-water line just ahead of the economizers. 

A duplicate system of heaters, evaporators and pumps 
is provided, one system for each low-pressure turbine. 
Normally, at full load there will be in service in each 
system two condensate pumps, two heater drain pumps, 

































































































































































Y 
as A Ua" IE 
N Yio N Uy HR \ 
| WL | geen 6. 
IL ne! xR fn 
a A WKN TOLL Bl | i GYVVVY a j, LL LISS a 
BEA) Anne VNVV\V\\VV SS i AAW 
Nig VO MON ested IPOD 
if Adana feo Ng (Ni G- G GG “ @- YA ; G a Sok as a RY VW MMMUON 
VE KD EZ | | | | I 
A | q ! | | | || | a | ] ml es 
| | 
| a, 
| en, 
December 3,1929—-POWER 877 





one evaporator-condenser pump and two motor-driven 
and one turbine-driven boiler feed pump. 

Venturi meters are in the main condensate lines, in 
the discharge lines of the heater and evaporator con- 
denser drain pumps and in each main feed line to each 


boiler. All individual auxiliary electrical equipment is 
separately metered to provide a proper check on aux- 
iliary power. Provision is made for measuring the purity 
of evaporator distillate and condenser leakage, and 
filtered water is supplied to the evaporators through cold 
water disk-type meters, one for each evaporator shell. 
In fact, the instrument and meter equipment is so com- 
plete that it is possible to maintain a continuous running 
test on the performance of all equipment. 

To give maximum flexibility to this triple unit, and 
at the same time provide the same degree of safety as 
obtained with smaller machines, special provisions were 
made for governing the speed of each element, a number 
of protective devices having been added to guard against 
every contingency. Normally, the entire machine is 








vided. Briefly, operation of each machine is controlled 
by a flyball governor geared to the turbine shaft, which, 
through a pilot valve, controls the admission of the cil 
to a hydraulic cylinder that manipulates a control valve in 
the main steam supply line. The oil is pumped to a 
pressure of 125 Ib. and at that pressure is admitted to 
the hydraulic cylinder to open or close the control valve, 
as dictated by the governor functioning through the pilot 
valve. The oil from the hydraulic cylinder passes through 
an oil cooler and is throttled down to 30 lb. pressure 
before it is delivered for bearing lubrication. High- 
pressure steam to each element of the unit is controlled 
in the same way, and in addition an emergency governor 
is provided to trip the throttle valve through an oil 
cylinder. 

The foregoing is standard practice on machines of the 
same make. Additional protection has been provided to 
guard against accident in any combination of turbine 
elements that may be used. A _ standard automatic 
vacuum trip operating two oil pilot valves protect each 
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Performance diagram of triple turbine unit computed for load of 150,000 kw. 
Heat rate: Turbine 9,850 B.t.u. per kw.-hr.; auxiliaries, 650 B.t.u. per kw.-hr.; total 10,500 


B.t.u. per kw.-hr. 


Boiler room efficiency, 85 per cent; operating efficiency rating, 


92 per cent; station, 13,420 B.t.u. per kilowatt-hour. 


designed to operate as a compound unit. The high- 
pressure turbine may operate with either one of the 


low-pressure turbines; or either or both low-pressure 
machines may be operated on high-pressure steam with- 
out the high-pressure turbine. The arrangement last 
named would not be economical, so the low-pressure ele- 
ments will be operated independently on high-pressure 
steam only in emergencies. 

To properly govern the triple unit and provide the 
usual double protection for each of the elements, the 
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governor gear indicated in the diagram has been pro- 
low-pressure turbine against loss of vacuum. Should 
the vacuum drop to 17 in. or less, the device is tripped 
and a dropping weight operates both oil pilot valves. 
One of these valves is installed in series with the oil 
suppl: to the intercepting valves on either side of the 
live-steam reheater, and the other pilot valve is in series 
with the throttle valve oil-trip cylinder. Loss of vacuum, 
therefore, closes the intercepting valves between the high- 
pressure and the low-pressure turbines, and also the 
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10-in. double-beat stop valve E in the live steam supply 
to the low-pressure machine, its oil supply being in 
parallel with that of the intercepting valves. Should the 
pressure rise in the condenser system to 24 lb. before 
a vacuum of 17 in. has been reached, as in starting. 
another trip operates the pilot valves that close the 
throttle and intercepting valves. 

In case of failure of the foregoing protection, or of 
a pressure rise in the condenser system after the valves 
have been closed, rupturing diaphragms of 24-in. diam- 
eter, one to each condenser, have been provided and 
are set to “blow” at 5 lb. gage. 

High-speed, special, parallel-seated, intercepting gate 
valves, one on either side of each reheater, perform the 
double function of shut-off and emergency quick-closing 
valves. They are operated by a 10-in. hydraulic cylin- 
der to which the boiler feed supply is admitted under the 
control of a 3-in. pilot valve, which, in turn, is operated 
by the oil pressure on the low-pressure turbine. When 
the oil pressure is normal, about 100 lb. gage, the pilot 
valve is held open against spring pressure and the boiler 
feed-water pressure in the 10-in. hydraulic cylinder holds 
open the intercepting valve. In case of failure of the oil 
supply, the spring closes the pilot valve and allows the 
feed water to close both intercepting valves. 

Referring to the diagram, valves 4 and D will remain 
closed until a hand-reset valve in their oil supply is oper- 
ated, while valves B and C will reopen immediately upon 
restoration to normal of the oil supply pressure. These 











Governor and control on a low-pressure turbine 


valves have a special venturi throat section 24 in. in 
diameter in both the 32 and 36 in. sizes. Their average 
time of closing is 14 sec. from the start of the trip. 

As the intercepting valves are not directly operated 
by the turbine oil pressure, but use intermediate pilot 
valves to control the boiler-feed water, it was thought 
necessary to install just ahead of the low-pressure inlet 
nozzle, a balanced stop valve directly operated by a spring. 
Pressure on the piston of its oil cylinder compresses the 
spring and opens the valve upward. The valve is 
quickly closed by the spring if the oil pressure fails. 
This valve may be operated by the pre-emergency gov- 
ernor, by the emergency governor or by the vacuum 
tripper. 
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To protect the high-pressure turbine when, with all 
three elements in service, the low-pressure turbines for 
any reason close their inlet valves, there are four relief 
valves on the high-pressure exhaust piping. They are set 
to “blow” in succession at 5 Ib. intervals from 120 to 
135 lb. gage by electrical solenoid action, automatic with 
the steam pressure. In case the electrical action fails, 
an emergency mechanical tripper operates on all four 
valves at 140 lb. pressure. Each valve has a relieving 
capacitiy of 500,000 Ib. of steam per hour at 120 Ib. 
pressure. 

Auxiliary power at 2,300 volts comes from the two 
4,000-kw. house generators on the low-pressure turbine 
shafts and from either one of two 9,000 kw. transform- 
ers connected to the system. The auxiliary generator 
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Diagram of governor gear protecting the 
three elements of the turbine 


leads are lead-covered, varnish-cambric-insulated cables 
carried to metal-clad switchgear mounted at two different 
elevations adjacent to the wall between turbine and boiler 
rooms. The bulk of the auxiliary power is used by the 
large motors of the station at 2,300 volts. For certain 
of the smaller motors the voltage is reduced to 440 
and 220. 

For auxiliary drive there are over 225 alternating- 
current motors with an aggregate capacity of 25,000 hp., 
the largest being the 750-hp. motors driving the boiler- 
feed pumps. In addition there are 80 direct-current 
motors totaling more than 950 hp. that obtain their energy 
through 17 motor-generator sets. Two storage batteries, 
each having a capacity of 100 kw.-hr., provide an inde- 
pendent source of power for operation of the station 
controls.. 

Control of the electric generating equipment is cen- 
tered in an operating room located on the same floor as 
the generators but separated from them by glass parti- 
tions. A complete system of automatic telephone, signals 
and annunciators keep the operator informed of condi- 
tions in the turbine room. 

The conventional switch house or switching room, with 
its multiplicity of concrete compartments and cells, has 
been supplanted in this station by an outdoor switch yard 
of original design in which the main electrical switching 
equipment, the main 22,000-volt busbars, the oil circuit 
breakers and their connections are supported on a series 
of open steel frameworks. All live parts are inclosed in 
a series of grounded metal pipes and junction boxes, so 
that it is impossible to come in contact with the high- 
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voltage conductors. Each of the three phases has its 
own independent set of housings to prevent a direct short- 
circuit between phases. The live parts of reactors and 
transformers are inclosed in grounded metal tanks, and 
all interconnections between the switching structure and 
the reactors and transformers are made with single-con- 
ductor insulated cables having grounded lead sheaths. 


Circuir BREAKERS EAsILyY HANDLED 


lu the switch yard there is a traveling elevator by 
means of which any oil circuit breaker may be lowered 
either to the “disconnect” position, where its tank may 
be removed for inspecting the contacts, or completely 
lowered so that it may be removed by transfer truck into 
the building for a more complete overhauling. This 
method of handling circuit breakers has made possible the 
elimination of disconnecting switches and provides a 
simple and effective system of interlocking to prevent 
injury to attendants engaged in maintenance work. 

From the generators to the outside metal-clad switch- 
gear all main circuits are carried through duplicate sets 
ef oil circuit breakers of 2,000,000 kva. interrupting 
capacity to duplicate 22,000-volt outdoor closed-ring 
buses. Each double-ring bus is divided into three sec- 
tions, one generator supplying each section, with suitable 
reactors and oil circuit breakers between sections. As 
future units are added, another bus section will be placed 
in the ring for each additional generator. 

As all power sent out from the station is transformed 
to a higher voltage, each outgoing feeder is equipped 
with a water-cooled transformer bank or a three-phase 
water-cooled transformer. At present there are eight 
high-tension circuits leaving the station, as follows: 


Three 66,000-volt lines of 60,000 kva. each ; two 132,000- 


Aérial view of State Line Station and grounds 








Governor and control equipment on 
high-pressure turbine 


volt 60,000-kva. circuits, and three 33,000-volt circuits, 
each of 2,000 kva. capacity. 

Advantages gained from the use of metal-clad outdoor 
switchgear are as follows: Maximum safety to the 
operating and maintenance personnel; minimum oppor- 
tunity for a phase-to-phase short-circuit ; and reduction 
in cost by eliminating the switch house and by providing 
a switching arrangement adapted to mass production in 
manu facture. 


Chicago Aerial 
Survey Co. 
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INSPECTING AND TESTING 


Procedure for 


Control Cable 


By H. M. FRIEND 


New York City 


companies have their own inspection departments 

to regularly test, at the place of manufacture, all 
control and other types of cable they purchase. The 
usual procedure is to make preliminary inspection of the 
single conductors after they are insulated but before the 
colored braids are applied. These conductors are im- 
mersed in water for at least 12 hr., after which the 
high-voltage test is made. The test voltage depends upon 
the thickness of the insulation, which, in turn, varies 
with the operating voltage of the cable. For a 30 per 
cent rubber-compound insulation ;%;-in, thick, the most 
common thickness specified by the American Institute of 
Electrical Engineers for 600-volt service, the test voltage 
is 3,000 volts for 5 minutes. 

The voltage test in water is the most satisfactory way 
to locate defects in the insulation. As the water is in 
contact with the entire outer surface of the insulation 
and is grounded to one side of the testing transformer, 
the voltage applied between the conductor and the water 
is most effective in locating defects. 

If the insulation on a conductor fails on this or the 
insulation-resistance test, it can be successfully patched 
and retested. The specification of the American Insti- 
tute of Electrical Engineers allows patching of the insula- 
tion, but requires that the electrical and mechanical 
strength of the repaired part shall be as strong and 
durable as the remainder of the insulation and that the 
outside diameter shall not exceed the specified value. 

After the high-voltage test, the insulation resistance 
between the conductor and water is measured and is 
reduced to a basis of megohms per mile or per 1,000 ft. 
at 60 F. For a 30 per cent rubber compound with ,;-in. 
wall of insulation the minimum insulation resistance in 
megohms per 1,000 ft. as specified by the American 
Institute of Electrical Engineers is shown in the table. 

Physical characteristics of an insulated conductor are 
checked by the inspector from samples cut from the coils 
under test. Maximum and minimum diameters over the 
insulation are measured with a micrometer, then the 
diameter of the copper is taken and from these measure- 
ments the average wall of insulation is calculated. The 
method of obtaining the average thickness of insulation 
is given in the specifications of the American Institute of 
Electrical Engineers as follows: 

“The average thickness of insulation shall be taken 
as one-half the difference between the mean of the max- 
imum and minimum diameters measured at any one point 
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Workmen connecting cable to terminals 
at rear of switchboard 


and the average diameter of the conductor measured at 
the same point. 

“In the case of multiple-conductor cable, the measure- 
ments shall be made on the individual wires before being 
cabled. The average thickness of the insulation shall be 
not less than that specified in Table I.” [The table re- 
ferred to is part of A.I.E.E. specification No. 63.] 

For physical measurements, the number of samples 
to be taken is specified by the A.I.E.E. as not less than 
10 per cent of the number of coils of insulated wire 
under test when the lot consists of twenty or more coils 
or reels; and when the lot consists of less than twenty, 
at least one sample shall be taken. 

As the wall of insulation may not be uniform, the 
maximum and minimum thickness of the wall should 
be measured at a given cross-section. The A.I.E.E. 
specification states: “The thickness of insulation at the 
thinnest part.shall be not more than 10 per cent less than 
the specified thickness, but in no case shall such 10 per 
cent allowance exceed 3/5 inch.” 

The diameter of individual copper strands is measured 
with a micrometer and the number of strands is counted. 
The tinning of the copper strands is carefully inspected, 
and if a test for the quality of tinning is required it is 
made in accordance with specification No. 60 of the 
American Institute of Electrical Engineers. 

The quality of the rubber and the correct vulcanization 
are determined by pulling samples of the rubber insula- 
tion. To easily remove the insulation from the con- 
ductor, the sample should be immersed in mercury over- 
night. The rubber is then tested in accordance with 
specification No. 63 of the A.I.E.E., the thickness and 
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width of sample are accurately measured and the sample 
tested in a standard tensile-strength machine. The force 
in pounds to break the sample is read, and the pounds 
per square inch is computed. For a 30 per cent rubber 
compound the minimum allowable tensile strength is 
1,000 lb. per square inch. Before testing, the sample is 
marked at two places two inches apart and the stretch 
to break it is measured. The minimum allowable stretch 
is 9 inches. 

For a quicker test, that gives approximate results, a 
sample of the insulation on which are bench marks 2 in. 
apart is stretched by hand until the distance between 
these marks is 6 in., then the force is removed and the 
marks must return to within 22 in. within two minutes, 
for the insulation to satisfactorily pass the test. The 
sample is then stretched to rupture, which should not 
occur until the elongation is at least 9 in. between the 
marks. 

The A.L.E.E. specification states that samples of insula- 
tion for chemical analysis may be taken at the option of 
the purchaser. As the cost of chemical analysis of rub- 
ber is quite high, most purchasers do not include this in 
their inspection of rubber-insulated cable. However, 
where the purchaser has a chemical laboratory in his own 
organization an analysis of the rubber is often made. 


each conductor. The preliminary voltage test if used 
here would not be sufficiently high to show a defect. No 
test to ground is made, as the cable is not immersed in 
water. 

For lead-covered cable, to test each conductor against 
the other conductors and sheath means as many tests as 
there are conductors. As this would require considerable 
time, a shorter method of testing is generally used. 

For a two-, three- or a four-conductor cable with a 
lead sheath, two tests are required: On a two-conductor 
cable, No. 1 wire is connected to the lead sheath and test 
voltages applied between No. 2 wire and the sheath. In 
the second test, No. 2 wire is connected to the lead sheath 
and the test made between the sheath and No. 1 wire. 
When the cable has a braided covering the test voltage 
is applied between the two conductors only. The. dia- 
gram shows the arrangement of the conductors in the 
cable. 

In a three-conductor lead-covered cable, wires 1 and 2 
are connected to one side of the test circuit and wire 
No. 3 and the sheath are connected to the other side. 
When making the second test No. 1 wire and the sheath 
are tested against No. 2 and 3 conductors. When the 
cable has a braid covering, No. 3 wire is tested against 
1 and 2 in one test, and in the other test No. 1 wire 





If the insylated conductor 
successfully passes the fore- 
going tests it is released for 
braiding. The individual 
colored braids are then ap- 
plied in accordance with the 
color arrangement specified 
by the purchaser. A coat- 
ing of white paraffin is usu- 
ally applied to protect the 
braid from moisture. The 
single conductors are then 
cabled together, jute fillers 
being used if necessary to 
make the cable round. 

For two-conductor cable, 
the conductors are laid par- 
allel to each other, and no 


tural features of 





The importance of control cable in the 
reliability of power-plant operation war- 
rants engineers taking great precaution to 
eliminate every possible defect in the cable 
before its installation. Methods of inspec- 
tion and testing control cables that are 
easily applied, are given in this article. 
In the Nov. 19 number of Power the struc- 
control, cable were 
considered 


is tested against 2 and 3. 

When testing a _ four- 
conductor cable, wires 2 and 
4 are connected to the sheath 
and tested against No. 1 and 
3, then 1 and 3 are con- 
nected to the sheath and 
tested against 2 and 4. The 
sane tests are made on a 
braid-covered cable, except 
there is no sheath to include 
in the test. 

Five-conductor cables 
with a lead sheath require 
three tests. In one, wires 2 
and 4 are connected to the 
sheath and tested against 3 
and 5. Wires 3 and 5 are 








filler is used. (This is known as twin cable.) A rub- 
her-faced tape is then applied with an overlap to hold 
the conductors in place. The tape should be rubber 
faced on the outer side only, otherwise the braids on the 
conductors will be discolored. The outer covering, lead 
sheath, flameproof or weatherproof braid, is then ap- 
plied and the cable is ready for final inspection. 

As the individual conductors were given a preliminary 
voltage test in water, the final voltage test is mainly for 
the purpose of locating defects in the insulation caused by 
mechanical injury when passing through the factory. 
In this test it is not possible to obtain the thorough 
grounding of the entire outer surface of the insulation 
of each conductor, as was the case in the preliminary 
inspection in water. If the cable is lead-covered, the 
voltage test between conductors and sheath is of some 
value, but between conductors the wall of insulation is 
twice that on the individual conductors, while the surface 
of contact of the two conductors is considerably less than 
the entire surface of the insulation. 

In the final voltage test of flameproof or weatherproof 
braided cable, the most satisfactory test is to apply a 
voltage between conductors of twice that used for the 
preliminary test. Double voltage is used on this test, as 
the insulation between two conductors is twice that on 
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connected to the sheath and tested against 2 and 4 in a 
second test. For the third test, wires 2, 3, 4 and 5 are 
connected to the sheath and tested against No. 1. Ona 
braid-covered cable tests are made on wire groupings 
used in the last two tests made on the lead-covered cable. 

Seven-conductor cables with a lead sheath can be tested 
by three groupings of the conductors and the sheath. 
First, wires 2, 4 and 6 are connected to the sheath and 

MINIMUM INSULATION RESISTANCE SPECIFIED 
BY THE A.LE.E. 


Thickness of 
Insulation, in. 


Size of Conductors ' ér ts 
No. B.&S Megohms Resistance 

oer. 6§6=— Eyed et Mie Risin eee e Om 7,100 
J So re er ere ae 5,225 
ee eo 5,025 
J ae eee 4,500 
—  Suaeiseh bias ees se Bie meue 3,950 
BS  <@Qhheeccebea ces cakes urwauiaws 3,450 


group. In the second test, wires 3, 5 and 7 are connected 
to the sheath and the test made against 2, 4 and 6 as a 
group. Wires 2, 3, 4, 5, 6 and 7 are connected to the 
sheath in the third test and voltage applied between this 
group and wire No. 1. The last two tests are sufficient 
to check a seven-conductor cable with a braided covering, 
as there is no lead sheath to be considered. The same 
system can be worked out for any number of conductors. 
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After the final voltage test, the insulation resistance 
between each conductor and all the other conductors and 
sheath (if any) is measured. The grouping of con- 
ductors as previously described for the voltage test may 
be used to reduce the number of readings. Where more 
than one conductor is tested against other conductors, 
the length of conductor in calculating insulation resist- 
ance must be taken as the sum of those in each group. 

A continuity test should be made to make sure that 
there is no break in the conductors. This is determined 
by a bell test. All the conductors at one end of the cable 
are grounded and a bell and battery connected in series 
between each of the other ends of the conductors and 
ground. 

The final inspection of all types of control cable in- 
cludes a measurement of the outside diameter of the 
cable; a check of its construction to see that the required 
braids, tapes, thickness of lead sheath, manufacturer’s 
marker, jute fillers, etc., are provided as specified, with 
special attention given to the colored braids. 

The measurement of the outside diameter of the cable 
is quite important, and the maximum allowable value 
rather than the calculated value from the diameter of 
copper, thickness of insulation, tape, braids, etc., should 





Arrangement of conductors in control cable 


always be specified, thus giving the manufacturer some 
leeway. Where the specified thickness of insulation and 
construction of cable is provided, the minimum diameter 
of cable is the most desirable. 

Some engineers specify that after installation a high- 


“voltage test between conductors and to sheath shall be 


applied. Where the wall of insulation for leaded cable 
is gy in. thick this test can be 3,000 volts. But where 
the cable is covered -with a weatherproof braid this volt- 
age should be raised to 6,000 between conductors. The 
reason for the increase in voltage is that the test between 
conductors is actually across two thicknesses of insulation. 
A test to ground includes only one thickness of insula- 
tion, the outer covering of tape and weatherproof braid. 

Whether or not this voltage test is required, a con- 
tinuity test is usually made to insure that there is no 
break in the circuit and that the required splices are 
properly made. Both ends of each conductor are then 
marked with a permanent tag that gives the circuit num- 
ber as appearing in the circuit and conduit list. 

A comprehensive and accurate circuit and conduit list 
is an important feature of any control system. This list 
serves the purpose of a bill of material, as it gives the 
sizes, description and often the lengths of the various 
cables. After the control installation is completed the 
circuit and conduit list should be carefully checked 
against the actual installation and any corrections added 
that would be useful in the future. 
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Synchronous Motor Improves 


Power Plant Operation 


By H. M. Frencu 


Industrial Engineering Dept. 
General Electric Co. 


HE Eastern Railway & Lumber Company, of 
Centralia, Wash., furnishes power for the city of 
Centralia, and it is necessary, therefore, to maintain close 
voltage regulation on the system. Substitution of a 
synchronous motor for an induction motor in the mill 
was found to improve conditions both with respect to 
voltage regulation and power factor. 
This synchronous motor—rated 350 hp., 0.80 power 
factor, 2,200 volts, 3 phase, 60 cycles—replaced an induc- 





Synchronous motor rated at 350 hp. replaced 
one of the induction tvpe 


tion motor direct connected to a 12x72-in. edger. Before 
the change, the plant was operating at a low power factor. 
A recent check, made after nine months of service, 
showed that the power factor at the power plant switch- 
board had been improved by about 10 per cent. It was 
also found that the voltage regulation had been materially 
benefited. The improvement in power factor enabled the 
mill to transmit current to the city over the size of copper 
cables in use to much better advantage, and the plant was 
also able to increase its lumber output because of more 
constant power supply. 
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Power 


Many READERS will not be 
privileged to attend the Annual A.S.M.E. Meet- 
ing, which is being held this week in New York. 
Among those who attend, many will not be able 
to listen to all the papers and discussions in 
which they are interested, owing to simultaneous 
sessions. For this reason Power will devote the 
greater part of next week’s number to a report 
of the meeting. 

The same number will also contain a report 
giving high spots and impressions of the Power 


Show. 

















Types of CO, Machines 
for Refrigerating Plants 


By JOHN CassIDAy 


HE wide application of carbon-dioxide refriger- be agreeably surprised at the simplicity of a COs sys- 

ating machines in hotels, office buildings, hospitals, tem and the freedom from operating difficulties. 

and industrial plants, as well as on shipboard, The carbon-dioxide system, like the ammonia, is made 
increases the range of subjects with which the ——— up of an evaporator, a compressor and a condenser, each 
engineer must be familiar. Little, having minor accessories. It is 
however, has been published concern- the practice to place the evaporat- 
ing the CO. machine, which prompts --Dischange ing coils and the condenser as 
me to outline the general principles of close to the compressor as pos- 
the system and mention the several sible, to reduce the number of 
types of compressors now in use. points that might give trouble un- 

The fact that the discharge pres- der unusual conditions. 

sure of the system may be over 1,000 Ib. The action in the COg system 
per square inch, and the suction pres- suction is as follows: Liquid is admitted 
sure around 300 Ib., has caused many into the evaporating, or refriger- 
engineers to feel that unusual diffi- ating, coils by an “expansion,” 
culties may be expected. This, how- or control, valve. Here it evap- 
ever, is not a true picture, for if the orates at. say, 300 lb., and the 


piping is made of the «fl resulting gas is with- 
proper thickness, there ma drawn by the compres- 
is no more danger of ! sor and compressed to 
leaks than with am- || a higher pressure. It 
monia, and with the is then discharged 
correctly designed into the condenser, 
compressor the unit where cold water 

causes it to condense, 


bearing pressures are to « 
low. In fact the engi- after which it returns 
to the receiver, to 









-High suction 
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neer who is familiar 
with ammonia refrig- Lil again enter the evap- 
erating systems will Fig. 1—The Frick vertical cana orating coil. As will 
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be seen, this is identical with the ammonia refrigerating 
cycle, but the pressures are far higher in the COz sys- 
tems. This is because liquid carbon dioxide has a 
higher vapor pressure than does ammonia. 

As the purpose of the compressor is to raise the gas 
pressure above its vapor, or boiling, pressure at the tem- 
perature existing in the condenser, the pressure gage in 
the compressor unit indicates up to 1,000 Ib. per square 
inch and more. 

Such pressures, however, are not dangerous, if the 
equipment is properly designed. Even if a leak developed, 
no explosion would result, for carbon dioxide is inert and 
will not combine with air to form an explosive mixture. 

The tendency of a gas to leak depends upon the pres- 
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Fig. 2—A York COzg compressor 
using stepped pistons 








sure and upon the pressure of the space into which it 
may leak. As the suction pressure of an ammonia ma- 
chine is, say, 30 Ib. gage and the discharge around 150 
lb., the leakage by the piston is far less than if CO2 
were being compressed in the same machine from a 
suction of 320 Ib. to a discharge pressure of 1,000 Ib. 
To reduce leakage, the piston of the CO. compressor 
must be made as small in diameter as possible, which 
calls for a cylinder with a long stroke and small bore. 
A long-stroke machine is likewise dictated by the re- 
quirement that the bearing pressures and the weight of 
the moving parts be kept as low as possible. 

Formerly such compressors were all horizontal, along 
the general lines of the machines shown at the head of 
page 884, with the piston rod passing through a stuffing 
box. This must be light enough to prevent leakage of 
the 1,000-lb. gas into the atmosphere. As the rod always 
warms up when the machine is operating, as soon as the 
compressor is shut down the engineer must lighten the 
gland to compensate for the shrinkage of the rod. The 
constant attention of the engineer is needed to adjust 
the stuffing box to the varying operating temperatures. 
When installations are of a size to warrant the employ- 
ment of a refrigerating machine attendant the horizontal 
machine has important advantages. 

A vertical inclosed compressor using a removable cyl- 
inder line is shown in Fig. 1. The piston is of the 
stepped type, with the suction gas entering the space 
formed by the two diameters. The gas passes up through 
a slot into the hollow piston to enter the cylinder space 
through a poppet valve in the center of the piston crown. 

The lower portion of the piston carries the crosshead 
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pin, so the side thrust is not imposed upon the wall of 
the compressing cylinder. 

In Fig. 2 is shown a second design of compressor 
embodying an extremely long piston supported at the 
lower end by guides machined in the frame casting. 
This machine is arranged for dual compression, whereby 
after low-pressure gas has entered the cylinder through 
the valve in the piston crown high-pressure suction gas 
enters through a row of ports uncovered by the piston 
at the end of its suction stroke. Snap rings seal the 
piston against leakage into the crankcase; but the frame 
is designed to withstand the full cylinder pressure. 

A vertical design in which a stuffing box is used is 
shown in Fig. 3. It will be noticed that a piston rod 
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Fig. 3—A vertical three-cylinder 
Brunswick-Kroeschall compressor 


and crosshead are used, so that side thrust is not expe- 
rienced by the piston. A long lantern and an appropriate 
number of rings make up the rod stuffing box. Any 
leaks from the cylinder pass into the lightly sealed box 
at the top of the frame. Consequently, no mixing of 
lubricating oil and carbon dioxide takes place in the 
crankcase. 
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COOLING TOWERS 
for Diesel Plants 


N ALMOST all Diesel 

installations some form 

of cooling tower or 
spfay pond is necessary. 
If the water is pure, it is 
passed through the engine 
jacket and is then recooled. 
If it has _ scale-forming 
characteristics, a closed 
system should be used, in 
which rain water is recirculated and is 
cooled by rain water, which in turn is 
recooled by a tower or pond. 

The equipments commonly used for 
reducing a water’s temperature are: 
Cooling towers, natural-draft, open, 
atmospheric and forced-draft types: spray towers; and 
spray ponds. 

These devices cool the water in two ways: First, 
through radiation and conduction by heating the sur- 
rounding air, and, second, by evaporation of a portion of 
the water. The first involves transfer of the sensible 
heat, and the second involves the transfer of latent heat. 
As the latent heat of vaporization is approximately 1,000 
B.t.u. per pound for water, the evaporating of one pound 
will lower 100 Ib. of water in which evaporation occurs 
almost 10 deg. F., or 50 Ib. 20 deg. 

In modern towers this evaporation is the factor used 
mostly in cooling the water. The rapidity with which 
evaporation takes place is determined by the temperature 
difference between the air and the water, the rela- 
tive velocity of the air and water, and the relative 
humidity of the atmosphere and the wet-bulb temperature. 
A good tower will reduce the water temperature con- 
siderably below the dry-bulb temperature, when there is 
a considerable difference between the wet- and dry-bulb 
temperatures. 

All cooling towers and spray ponds produce the cooling 
effect by moving finely divided particles of water against 
a moving current of air. With the spray pond the water 
surface consists only of the moving drops, while the 
towers have, in addition to these drops, large wet 
surfaces. 

As the majority of Diesel plants use open atmospheric 
towers, this type only will be discussed. A general out- 
line of the construction of an open atmospheric tower for 
engines of 560, 700 and 840 hp. is shown in the drawing. 
The towers are 12 ft. wide inside and 40, 50 and 60 ft. 
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A popular type of spray pond 


By L. A. PEASE 


Assistant Director of Engineering, 
Fairbanks, Morse & Co. 


long, respectively. This 
tower is simple to con- 
struct and will give excel- 
lent service. 

Towers may be made of 
wood or steel. A wood 
tower should be made of 
cypress, red spruce or 
California redwood, and 
should be designed to 
withstand a wind pressure of 30 Ib. per 
square foot of exposed surface on the 
long side. Bolts, nuts, and washers 
should be of brass or galvanized iron. 

The louvers should be No. 1 sea- 
soned cypress, or equivalent, and placed 
at such an angle as to permit a minimum loss of water 
during heavy winds and also to allow sufficient movement 
of air through the tower during times of very low wind 
velocity. They may be placed only on the sides opposite 
the prevailing winds, or on all four sides. 

The distributing troughs and decks should be con- 
structed so that the water is finely divided and remains 
in this state. throughout its entire fall. The detail of 
construction may vary considerably and still be efficient. 

The entire tower is usually located in a reservoir, 
commonly of concrete, arranged to maintain a certain 
pondage, depending upon the design of the system. 

It is well to have an apron around the tower, directly 
above the basin, as this will retain a large amount of 
water that has blown through the louvers. 

It is impossible to give data on a tower suitable for 
all locations, for the capacity depends upon air tempera- 
ture, the relative humidity and water circulation per 
horsepower per hour. These figures, of course, vary 
with the situation of plant, making it necessary to obtain 
from the tower builder a definite recommendation for 
each specific job, if one is to secure the most from the 
cooling equipment. 

In cities where the underwriters will not permit wood 
construction, the tower can be all steel. 

The function of a spray tower is the same as a cooling 
tower. The construction, however, is quite different. 
A spray tower is usually built up in square sections in 
capacities of 100 gal. per minute of water (although 
some are made several times as large), with louvers on 
all four sides and a system of spray nozzles located at 
the top center. Usually there are no platforms or dis- 
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tributors used. The nozzles spray the water in finely 
divided particles throughout the tower area and also over 
the upper surface of the wide louvers. 

The spray nozzles used are simple in construction and 
non-clogging. Many kinds and sizes are made and guar- 
anteed. Table I gives data on capacities of nozzles. 
Seven pounds is the standard pressure used. 


TABLE I.—CAPACITY OF NOZZLES 
Gallons per Min. at Nozzle Pressure 
6L 7 Lb 


Pipe Size, In. Discharge Orifice, In. b. s 8 Lb. 
13 te 18 20 22 
Z a 36.5 40 3 
24 1 65 71.5 78.5 
3 Ii 96 Ww 123 


If one tower is not adequate, two or more can be 
used. For large installations, it is well to have the tower 
maker give definite recommendations. 

The construction of a spray tower is such as to permit 
it being placed at almost any convenient part of the plant 
grounds, or on the plant roof, just as long as there is a 
free circulation of air throughout it at all times. For 
example, in one case three 70-gal. per-minute towers 
have been installed on the roof of a plant where ground 
is not available. As each tower is self-contained and 
has a water sump at the bottom, it is necessary only to 
build a fraemwork suitable to hold it and make proper 
connection to the piping system. 

Spray ponds are in common use for cooling of Diesel 
engine water and are quite satisfactory. They require 
more area than towers, but not much height. They may 
be constructed without louvers, or with louvers high 




































































































14 to 24 ft. deep, with a screened cold well at one end, 
from which the cooling-water pump takes its suction. 
The walls are usually 8 to 12 in. thick and the bottom 
5 to 6 in, thick. 

Nozzles are usually 1 to 7 to a cluster and are spaced 
13 ft. apart and 14 ft. from the louvers. Pipe sizes are 
arranged so that friction loss is small. 

In Table II are data as to capacity, area, number of 
nozzles and arrangement made by one manufacturer of 


TABLE II—CAPACITY OF SPRAY PONDS 





Nozzles 
Capacity, Nozzles No. of per ——Size of Basin -—~ 
Gal. per Min. Number Size,In. Clusters Cluster Width, Ft. Length, Ft 
300 15 1 3 5 28 54 
350 15 1 3 5 28 54 
400 20 1 a : 28 67 
450 20 1 4 5 28 67 
500 25 1 5 5 28 80 
600 30 1 6 5 28 93 
700 35 ] 7 5 28 106 
800 40 1 8 5 42 67 
900 45 1 9 5 42 80 
1000 50 | 10 5 42 80 
1200 30 2 6 5 28 93 
1400 35 2 7 5 28 106 
1600 40 2 8 3 42 67 
1800 45 2 9 5 42 80 
2000 50 2 10 5 42 80 


spray ponds. From this may be chosen cooling-pond 
equipment for engines requiring 300 to 2,000 gal. per 
minute, with either direct or indirect cooling systems. 
This table covers 14-in. and 2-in. nozzles, and it is as- 
sumed that 7 lb. per square inch pressure is available 
at the nozzle. It is based on 120-deg. water from the 
engine in the case of direct cooling, and 116 deg. in the 
case of indirect—cooled to 100 deg. F. In choosing < 
pond, it is well to have an open space around it, so that 
















enough so that loss from windage will be kept to a prevailing wind may aid in evaporation, and, conse- 
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Opening session of World Power Conference, Prince Chichibu presiding 


Personal Impressions 


By KENpaLL K. Hoyt 
Special Staff Correspondent of Power 


S THE World Power Conference in Tokio reaches 

a close, there is no question among the delegates 

as to the success of the meeting and of the prac- 

tical advantage of future meetings in other world capitals 
to keep remote elements of the power industry in close 
contact. Although somewhat overshadowed in news- 
paper accounts by the more imposing World Engineering 
Congress with which it was jointly held, the power con- 
ference was, because of this, a more brilliant success. 
From the moment of landing at Yokohama, with the 
unusual sight of Fuji looming above the harbor, up 
through the closing ceremonies on Nov. 7, everything 
carried through under the most auspicious circumstances. 

As for social activities, the two conferences so mingled 
that one was part of the other. So many of the delegates 
wore the badges of both meetings that it would have been 
impossible to separate them. When it came to technical 
matters, the power group was at a decided advantage. 
The schedule of the Engineering Congress was so 
crammed with all manner of material that time for ex- 
haustive discussion was seldom available. The sectional 
meetings of the Power Conference were given a limited 
number of papers, which they were able to study in rela- 
tive leisure. 

Perhaps the most important part of the program is yet 
to come, with the tours and plant visits that will continue 
for some weeks after the closing of the formal sessions. 
These will be reported later. During the past two weeks 
most of the delegates have seen little of industrial Japan 
outside of Tokio and Yokohama. The side trips have 
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been mainly of a scenic nature, including the temples and 
trees of Nikko and views of Fujiama from the pictur- 
esque Hakone hot springs district. This is the best time 
of year in Japan. The maple leaves are just turning, and 
the weather is mild, with but occasional rain. From now 
on, the parties are working south to ancient Kyoto, the 
former capital, and to the industrial regions about Osaka 
and Kobe, where plant inspections are among the high 
spots of the program. Large groups are booked for 
Formosa, Korea, China, and Manchuria, where, as well 
as having a most enjoyable time, they will observe with 
trained eyes and return to America in January with a 
real grasp of Oriental conditions. 

Thus far the outstanding feature of the conference 
has been the extreme hospitality of the Japanese. It is 
customary to say nice things about one’s hosts, but in 
this case something out of the ordinary has happened. 
Foreign residents in Tokio remark a bit enviously that 
the conference people have been shown more—including 
things that seldom are viewed by foreign visitors—in a 
few days than they have seen in years of residence. 
When it is remembered that Japan has been open to 
outsiders for only half a century and still is bound by 
old traditions to reticence on many matters, all this looms 
larger than is at once apparent. Nearly everything has 
been thrown open to the guests, from the royal palace 
grounds and the homes of wealthy Japanese to the gov- 
ernment workshops, which usually are barred. 

A word should be said about the social events, which 
have put technical matters in a very minor place. After 
all it is well enough recognized that the real business of 
a conference is done over the dinner tables and casual 
gatherings rather than in formal sessions. The past two 
weeks have seen a continual coming and going in frock 
coats and top hats, with hardly a breathing spell between 
times. All facilities have been furnished, including cars, 
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which were donated for the occasion, and free passes on 
the government railways for interurban use. It need 
not be told how the delicate setting of Japanese gardens, 
houses, and landscape have added to the enjoyment of the 
conference. To sum it up, everyone here agrees that the 
whole affair has been excellently well handled. Due 
acknowledgment should be gvien to Prince Chichibu, 
who has been an ideal patron; to Baron Koi Furuichi, 
president of the conference; to the Japanese government ; 
and to the many individuals whose generous support 
made these things possible. As to the work of the Amer- 
ican members, O. C. Merrill and his assistants have done 
much to further the success of the conference. 


ASpiscussed at 1 OKIO (AONFERENCE 


As for the technical sessions, one seldom expects much 
startling news out of papers prepared so far in advance. 
Nevertheless, nearly every branch of the power industry 
received some contribution in technique that will stand 
as a lasting contribution. How much more was gained 
through personal contacts is needless to stress. For 
engineers to exchange ideas with recognized authorities 
from all parts of the globe results in a broadening effect 
on the industry of which too much cannot be said in 
encouragement. At the instance of Dr. Stan. Spaeck, of 
the Czechoslovakian delegation, a resolution was offered 
advocating the creation of a world federation of engi- 
neers, which movement has received support in Europe. 





High Spots of the Technical Sessions 


Engineers from many nations exchange views on combus- 
tion—Steam generation— Diesel engines and water power 


THE TECHNICAL SESSIONS of the World 
Power Conference were divided into four 
sections, dealing with the national and inter- 
national development of power resources, 
the rational unification and economical admin- 
istrations of electric power development, 
power for use in transportation and better 
efficiency in power generation. The papers 
presented at this latter section included discus- 
sions on combustion, steam generation and 
storage, steam turbines and Diesel engines. 


N THE discussion of steam generation and the 

storage of fuels, fourteen papers were presented. 

Speaking of pulverized coal, G. C. K. Blythe, Great 
Britain, said that nothing could be further from the 
truth than the oft-repeated statement that pulverized 
coal burns like gas or oil. In the case of gas or oil vapor, 
higher velocities mean greater speed of combustion, 
hut for pulverized coal the length of time required for 
combustion remains approximately the same regardless 
of the velocity of injection. 

Prof. R. K. Ramzin, of the Union of Soviet Republics, 
said that, under Russian conditions at least, the unit 
system of firing pulverized fuel was more economical 
than the centralized system. 

R. Jackson, of Great Britain, in a paper on modern 
developments in pulverized-coal firing, confirmed the 
views of Mr. Blythe and Professor Ramzin favoring the 
unit system over the storage system for pulverized coal 
by mentioning the difficulties of drying and satisfactory 
separation in the latter system. In addition, he said 
that the unit system had lower capital cost, lower main- 
tenance and operating costs and lower power consumption. 

Discussing the use of pulverized fuel for small shell- 
type boilers and for metallurgical and chemical proc- 
esses, H. W. Hollands and E. T. Lowndes, Great Britain, 
recommended, for such applications, gasifying the pow- 
dered coal separately in a primary chamber and then 
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introducing only the gaseous products into the combus- 
tion zone. 

Two papers dealt with air preheaters. C. A. Jacobson, 
of Sweden, spoke of the advantages of the regenerative 
type over the recuperative type, stressing chiefly the fact 
that corrosion of the heating element would not interrupt 
the operation of the regenerative preheater. Messrs. 
Lysholm and Edenholm, Sweden, presented results of 
tests on heat transmission over a wide range of gas 
velocities and with various types of flow. 

The question of the best ratio of the heating surface 
subjected to radiant heat to the total heating surface 
of the boiler, for the greatest dollar economy, was dis- 
cussed by Prof. T. Lindmark, Sweden. His final con- 
clusions suggested that the most suitable boiler might 
consist of radiation surface alone, provided the air pre- 
heating, superheating and preheating of the feed water 
are high. 

Steam generation and high pressures were discussed 
by F. H. Rosencrants, Great Britain, and Dr. X. Mayer, 
Germany. Mr. Rosencrants felt that higher steam tem- 
peratures would offer more economic gain than higher 
pressures as soon as materials of suitable resistance were 
available. Dr. Mayer referred to the general trend in 
Germany to increase pressure and temperature without 
preheating. Dr. Pauer felt that reheating is chiefly 
economical when the working pressure is above 1,500 
lb. and that the economical pressure without reheating 
is about 600 Ib. 

Dr. W. Pauer, Germany, emphasized the need of 
smaller diameter boiler drums to save cost, and said that 
these should be combined with steam accumulators to 
meet the varying loads. 

Dr. J. G. Ruths, Sweden, and three other contributors 
discussed the Ruths steam accumulator. According to 
J. Tobolla, Sweden, 415 Ruths plants are in operation 
or under construction in 27 countries. 

The present status of the Emmet mercury vapor 
process of power generation, as exemplified by installa- 
tions in Hartford, Conn., was revealed in a paper before 
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the Engineering Congress by W. L. R. Emmett, con- 
sulting engineer of the General Electric Company. The 
present installation involves an hourly vaporization, at 
10,000-kw. load, of 1,150,000 Ib. of mercury and 125,000 
Ib. of water. Mercury vapor is delivered at 880 deg. F. 
and 68 Ib. pressure, exhausting at 28.5 in. vacuum into 
the mercury condenser, where steam at 270 lb. gage 
pressure is produced. The steam is superheated to a 
final temperature of 810 degrees. 

Using the vapors in the most modern turbines and 
with the best existing arrangements this plant would 
generate a kilowatt-hour for 9,140 Bt.u. In future 
applications of this process, said Mr. Emmett, it is ex- 
pected to use the mercury heating surface on the walls 
of the furnace. This will give a means of delivering 
more of the total heat of fuel to the mercury vapor and 
will also make it possible to dispense with the economizer 
and to use more air heating and a much greater appli- 
cation of regenerative feed heating. 


Steam Turbine Trends 


Two papers were presented on the general trend of 
steam turbine practice, one by E. L. Robinson, of 
the General Electric Company, and the other E. A. Kraft, 
of Germany. E. L. Robinson in his paper observed that 
the only factor of uncertainty that had to be explored 
in the course of the growth in turbine design during the 
past ten years was the cost of accomplishment and how 
far the refinements of design dictated by theoretical 
consideration would be warranted in the reduced cost 
of the finished product. In the practice of steam expan- 
sion, turbine design has advanced from two- or three- 
point extraction to as high as five-point extraction, where 
highly regenerative heat balance is desired. 

Instead of single overload valves, multi-valve machines 
are now being required, resulting in a relatively flat load 





Dinner for the International Executive Council 
of the World Power Conference 


curve extending from 33 to 100 per cent load. With 
the trend toward high pressure, re-superheating has 
largely been resorted to, with a resulting development of 
large compound units. These units have advantages 
particularly adaptable to resuperheating. 

E. A. Kraft’s paper dealt with the general trend in the 
development of back-pressure and bleeder turbines, with 
particular reference to their design, construction, per- 
formances, and combinations with condensing turbines. 

Two papers were presented regarding the double- 
rotation axial-flow turbines, one by O. A. Wiberg, and 
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the other by M. T. Lindhagen and Alf Lysholm. The 
paper presented by Mr. Wiberg follows closely the article 
published in the Nov. 12 number of Power, while the 
other paper describes the suitability of the radial-flow 
turbine for higher temperatures and pressures. 

The capacity limit of steam turbines was discussed 
in a paper by M. B. Muto, of Japan. According to Mr. 
Muto, the capacity of the direct-coupled turbine-gener- 
ators has heretofore been a problem associated with the 
generator side only, but studies in connection with 
generator material and construction have changed this 
condition. Among the factors limiting the capacity of 
turbines he considers the maximum allowable stresses 
of the last row blades and the effect of high pressures 
and high temperatures on maximum turbine capacity. 

The effect of high pressures and temperatures on 
power generation was further considered in three papers 
by O. A. Wiberg, G. A. Orrok, and R. W. Bailey, re- 
spectively. Mr. Orrok in his paper placed the present 
limit of pressure at 3,200 lb., and of temperature at 900 
deg. F. He found the cost of installation for high-pres- 
ure work has been shown to be only 5 to 6 per cent in 
excess of standard construction costs, although a number 
of authorities have found no excess whatever. 

With the rise in pressures and temperatures, the 
thermal economy of plants has increased from 18,000 
B.t.u. per kilowatt in 1922 to the low figure of 12,500 
B.t.u. per kilowatt, attained by one station, and to 14,000 
B.t.u. per kilowatt, attained by six other stations. 

The paper by R. W. Bailey described experiments on 
the creep characteristics of materials, not only under 
simple tension, but also under combined stresses of ten- 
sion and torsion. He found that, by plotting the creep 
rate to logarithmic scale and interpolating it, there is 
no such true creep limit as had been supposed, but that 
a very small creep always exists. 

Mr. Wiberg in his paper presented some charts that 
indicate the limits of pressure and temperature for seven 
types of carbon and alloy steels and also on the same 
chart the thermal efficiencies that may be expected of a 
plant using these various materials. Such charts were 
made up for plants of 50,000-kw. capacity using both 
the regenerative and the resuperheating cycles. 

‘An abstract of this paper together with the curves 
will be published in a future issue of Power. 


Diesel Engine Developments 


In the session dealing with Diesel engines, three papers 
were presented, one by Dr. A. Naegel, Germany; one 
by Dr. M. Ino, Japan; and the third by Dr. G. Hamabe, 
Japan. 

The first two of these papers dealt with the develop- 
ment and future of the Diesel engine in Germany and 
Japan, respectively. Both authors agreed that in these 
countries the double-acting two-stroke-cycle engine 
should be used exclusively for outputs of more than 
&,000 b.hp. and that for smaller sized engines the single- 
acting four-stroke-cycle employing supercharging should 
be used. Dr. Ino stressed the great increase in the use 
of Diesel engines on ships. 

The paper by Dr. Hamabe dealt with the effect of the 
exhaust-gas turbine applied to the Diesel engine for 
supercharging. 

In the marine propulsion session two papers were 
presented, one by T. Tajima, and the other by T. 
Kawanura, both comparing the use of steam engine and 
Diesel engine as prime movers for motorships. In both 
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papers a study of the operating costs and economics of 
the question involved has been made on sister ships, 
one using a steam engine prime mover and the other 
a Diesel engine. 

At the World Engineering Congress L. H. Morrison 
in a paper on American development of the Diesel engine, 
reviewed the early history, 
up to 1912, of Diesel building. 

Due to the cheapness of oil 
and to the large territorial 
extent of the United States, 
more Diesels are installed 
there yearly than in any other 
country. These are all below 
4,000 hp., and the average 
engine capacity is approxi- 
mately 200 hp., with a yearly 
total of new installations of 
440,000 hp. The majority 
of Diesels so installed are of 
the mechanical-injection type ; 
the two-stroke-cycle Diesel is 
sold in the greatest number, 
but the rate of increase of the 
four-stroke-cycle mechanical 
injection engine is the greater. 
A session of the congress was 
devoted to the discussion of 
the joint operation of hy- 
draulic and steam power 
plants. Three Japanese au- 
thors presented papers deal- 
ing with the subject, two of 
them attacking the problem 
from a mathematical viewpoint, while the third dealt with 
the subject descriptively. At the World Engineering 
Congress this subject was discussed by George A. Orrok. 

The economics of water vs. steam power is, so long 
as the coal supply is assumed to be practically inexhaust- 
ible, purely a question of the cost of power production 
and distribution from its source to the market where 
power is used. In regard to water power sites, the 
fixed cost may vary from as low as $60 per kilowatt 
with transmission to over $400 per kilowatt. Indeed, 
many investigated sites figure higher than $600 per 
kilowatt. Transmission lines may cost as low as $7,000 
per mile or as high as $100,000. From this widespread 
field it is evident that, to be of any value, any calculation 
must be put in such a form that upon substituting two 
or more variables, we may find the cost per kilowatt- 
hour delivered at the market. These variables are load 
factor and the sum of fixed operating costs. 

From the average of many cases, the operating costs 
amount to about $2.60 per kilowatt per year, while the 
transmission operating charge, including the substation 
at the receiving end, may be taken as $2 per delivered 
kilowatt of demand per year. 

However, when the cost of steam power is evaluated, 
another very different set of conditions obtains. The 
lowest cost of which Mr. Orrok has record for a central 
station built since 1890 is $50 per kilowatt of capacity, 


while others have cost over $250 per kilowatt. The 
average cost has been about $100 per kilowatt. 
It seems well to assume fixed charges on _ the 


steam plant at 15 per cent, or $15 per kilowatt per year. 
Labor, maintenance and supplies may be taken as 0.15c. 
per kilowatt-hour. The final factor, of course, is the 
cost of coal. 
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It may be said that, given a market of a certain type, 
steam plant costs show smaller variations thar water 
plant costs. A dry year may increase the kilowatt-hour 
cost of water-generated current 100 per cent, while a 
100 per cent increase in coal cost, the only real variable 
with steam-generated power, would add at best only 30 
per cent to the cost of current. 

Steam plants are self- 
sufficient. There are many 
systems, operating without 
hydro-electric auxiliaries, giv- 
ing continuous electric service 
at reasonable cost. Hydro- 
electric auxiliaries may 
cheapen the cost, but cannot 
improve the service. Hydro- 
electric systems, on the other 
hand, are not usually suffi- 
cient in themselves and must 
use an auxiliary steam sup- 
ply, for four reasons: (1) 
To give best system economy ; 
(2) For stand-by purposes 
(failure of transmission) ; 
(3) For meeting the seasonal 
water deficiency; (4) For 
meeting the dry year water 
deficiency. 

The hydro-electric com- 
pany is faced with the neces- 
sity of restricting its sales in 
the dry year output, or it 
must purchase or generate by 
fuel sufficient kilowatt-hours 
to meet peaks and the yearly system demand for power. 


Power Plant Electrical Equipment 


Progress in the design and operation of electrical 
equipment was covered in three papers presented at the 
World Engineering Congress. F. D. Newbury in a 
paper “American Power Station Electrical Equipment” 
reviewed the present design trend. 

Since 1912 the current generated in public plants has 
increased 350 per cent, and during the last five years 
the rate of increase has been double that of the previous 
10 years. The rapidity with which American systems are 
growing and the size single systems have now attained 
explains many of the technical developments that are 
typically American: for example, the use of a single 
generating unit of 100,000 to 200,000 kw.; synchronous 
condensers and frequency converters of 50,000 kva. ; 
transformer banks of 100,000 kva.; the extensive use of 
transformer tap-changing equipment to facilitate inter- 
change of power between stations and between systems ; 
and the rugged construction of oil circuit breakers. 

In the application of large generating units the cur- 
rents to be handled at usual generator voltages become 
so large that it is advisable to consider means for reduc- 
ing the cost of switching equipment. The obvious rem- 
edy is to increase the generator voltage, and this has been 
done in several instances. Generator voltages of 16,000 
and 18,000 have been employed in apparatus on the 
Southern California Edison system for a number of 
years. Recently voltages of 22,000 and 23,000 have been 
used in a number of turbine-generators of 60,000 kw. 
and larger. Generator voltages of 33,000 are possible 
without going beyond existing knowledge and safety. 
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Probably the most important development affecting 
operating conditions has been the general adoption of the 
closed-circuit cooling system. The outstanding advan- 
tage of this system is the elimination of dirt from the 
generator. Some operating engineers consider this one 
factor so important that they ascribe the major part of 
the improvement in generator reliability to the closed- 
circuit cooling system. 

Higher efficiencies have been made possible by the use 
of low-loss, high-silicon steel (4 per cent nominal silicon 
content), reduction in armature I?R loss, reduction in 
stray-load loss, and some reduction in windage loss as a 
result of better fan design and reduction in air friction. 
The most important source of reduction in loss has been 
the use of high-silicon steel. 


REMOTE CONTROL OF POWER PLANTS 


Probably the most important developments in switch- 
ing and power-control equipment during this period are 
in the field of equipment for unattended stations, which 
has been developed to cover a wide variety of functions 
and conditions. 

The present status of remote control and supervision 
of power plants in the United States was presented in 
a paper by C. Richtenberg and Ferdenand Zogbaum. 

In the paper, a general description of supervisory con- 
trol and telemetering systems developed in the United 
States is given. The description traces this equipment 
from early days in 1898, when the first system operator’s 
equipment was installed in New York City, to present- 
day installations. The authors have considered the most 
important developments, but have not included those 
systems not in general use. 

The paper describes the following supervisory systems, 
step by step: selector, distributor, code visual, synchro- 
nous relay, synchronous selector, high-frequency carrier 
current, moderate-frequency carrier current, and audible. 

The following types of telemetering equipment are 
outlined : induction, rheostatic, position-impulse, rectified- 
current, and audio-frequency. 

Operating turbine-generators on a total temperature 
basis is an idea that has for some time occupied an active 
place in the minds of many operating and designing engi- 
neers, and was discussed in a paper by P. Torchio, W. J. 
Foster and F. D. Newbury. 

Jn placing an operating rating on the total temperature, 
due consideration should be given to all factors affecting 
reliability and maintenance, so that when correctly estab- 
lished, the rating will represent the maximum output that 
can be taken under the existing operating conditions 
without jeopardizing reliability or unduly increasing 
maintenance cost. Such a rating can only be established 
on the basis of judgment and experience. 

In the application of the total-temperature basis of 
loading, it is of fundamental importance that stator tem- 
perature measurements represent accurately and consist- 
ently the temperature status during operation, and that 
the order of the difference between the measurable tem- 
perature and the actual temperature of the copper 
winding be known. 

In dealing with the total temperature it is the general 
practice to be conservative. Ninety degrees Centigrade, 
as measured by embedded detectors between coil sides, 
has been used in a number of cases as being conservative 
and consistent with long life of the insulation. 

Among the papers of general engineering interest 
presented at the World Engineering Congress were: 
“Industrial Progress Made Through Research and Its 
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Economic Importance,” by W. R. Whitney, and “Recog- 
nition of the Engineer and American Engineering 
Societies,” by E. A. Sperry. 


AMERICAN ENGINEERING SOCIETIES 


Mr. Sperry observed that the engineer has not always 
received the recognition now accorded him, and _ his 
struggle to attain this recognition has been greater than 
is usually realized. Even in modern times there remain 
many adherents to the tradition that to apply scientific 
knowledge to practical uses definitely degrades science. 

We must look to engineering as one of the great uni- 
versal forces that is to draw men of all nationalities into 
a closer bond of friendship and unity. As one contem- 
plates this single fact, its great significance is at once 
manifest. This is one of the reasons why such an occa- 
sion as the World Engineering Congress provides a ve- 
hicle for bringing about closer international understand- 
ing among engineers, international co-operation and 
international professional class-consciousness. 

The fundamental objects of American professional 
engineering societies are the advancement of the theory 
and practice of engineering and of the allied arts and 
sciences, and the maintenance of a high professional stand- 
ing among their members. These objects are obtained 
principally by four methods: (1) meetings at which papers 
and reports upon developments in the various fields of 
engineering are presented and discussed; (2) publications 
that contain reports of these meetings, together with 
other data of interest to engineers; (3) the work of 
numerous administrative and technical committees that 
have jurisdiction over the principal activities of the so- 
ciety; (4) local organizations of members that hold fre- 
quent meetings in the principal centers of engineering 
and industrial interest, including student branches in the 
principal educational institutions in which instruction is 
given in engineering subjects. There are several hun- 
dred of these student branches of the four larger socie- 
ties alone. . 

So the engineering societies provide opportunity for, 
and encourage, comradship, the interchange of ideas, the 
advance of ideals, the cultivation of the spirit of co-opera- 
tion, and the inspiration that gives vision and incentive 
for new efforts and greater achievements. 

Of more interest to engineers of other countries was 
the paper by F. R. Low and D. S. Jacobus concerning 
“The Rules for Construction of Boilers and Pressure 
Vessels and For Their Care in Service.” 

The Boiler Code Committee of the American Society 
of Mechanical Engineers was appointed Sept. 15, 1911, 
to prepare rules for the construction of steam boilers 
and other pressure vessels and for their care in serv- 
ice. The first section of the code, which was accepted 
for publication by the society on Feb. 13, 1915, embodied 
rules for the construttion of stationary power boilers. 

The primary object of the rules was to secure safe 
boilers. This code, establishing as it did a standard for 
safe boilers, discouraged the installation of inferior types 
even where their use was permitted. It also furnished to 
those charged with the administration of supervisory laws 
a specification of what should be required in the interest 
of public safety, conducive of uniformity in the practice 
of the various states and municipal agencies. 

The eight codes that have been prepared by the Boiler 
Code Committee and published by the A.S.M.E. have 
been adopted by eighteen states, sixteen municipalities, 
the District of Columbia, Hawaiian Islands and the 
Panama Canal Zone. 
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Task and Bonus Wage System 


Helpful in Power Plants 


By WALTER N. Po.LaKkov* 
Consulting Engineer, New York City 


RISON treadmills are repugnant, because of 

their aimlessness. Running a race ts an exciting 

sport, because of its aim and incidental exhibition 
of skill. The offer of a prize adds stimulation. 

Working for a day wage is similarly different from 
working on task work with bonus.. In the first case 
men try to comply with minimum requirements. In 
the second they excel their own past records. Task 
clearly defined provides the aim.. To reach it skill must 
be acquired and exercised. Therefore, no task work 
shall be assigned without competent training given. 

The bonus is the reward to those who learn. In- 
cidentally, every dollar bonus paid means several dollars 
reward to the company for training given. 

For instance, a fireman burns in the usual manner a 
ton of coal an hour. After the training he increases 
his evaporative ratio from 7 to 10 per lb. of coal. For 
the same output he now burns 1,400 lb. per hour; and 
he saves per shift 4,800 Ib. of coal. He saves to the 
company more than double his wages. His bonus ts 
his share of his savings. 

A watch engineer or switchboard operator by care- 
lessly distributing a 10,000-kw. load between several tur- 
bines consumes 21 lb. of steam per kw. After training, 
and with other necessary assistance, he distributes the 
load so as to consume, on the average, 20 lb. of steam 
per kw.-hr. He saves 80,000 lb. of steam per shift for 
the company, valued at about $30, which is perhaps four 
times his daily wage. His bonus is part of that saving. 

Four untrained coal wheelers stock the coal on the 
boiler room floor. With training and proper rest inter- 
vals, and with standardized equipment, three men do 
the job, saving one-third of their daily wage. Part of 
this saving is their bonus. 

Tasks may be set for quality of work, as in the first 
two cases, or for quantity of work, as in the last case. 
The use of brains is more profitable than just the use 
of muscles. A large manufacturing concern placed a 
billboard in the factory yard with this sign. “The wood- 
pecker is using the outside of his head to earn his living— 
we want you to use the inside of yours.” 

Task work with bonus makes for the use of brains. 


Task WorkK witH BoNusS 


OBJECT—The task work with bonus, or two-rate 
wage, has the following objects in view: 

1. It provides means and facilities for securing and 
developing additional skill. 

2. It offers extra compensation for the exercise of 
additional skill which is over and above the guaranteed 
day wage. 





AML rights for republication or other use are retained by 
Walter N. Polakov. 
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3. The amount of bonus is a definite amount from the 
saving made. It is measured and weighed by accurate 
instruments, not by personal judgment. 

4. It reduces unnecessary work and strain. 

5. It provides interest in work, as accomplishments 
are recorded and the reward is paid. 


TAS K—The task is determined in every case by com- 
petent men, on the basis. of many tests, under actual 
operating conditions. These tests take into account 
conditions beyond the control of the operatives. 

Example: The task of 85 per cent boiler and furnace 
efficiency was established for the operation of a multi- 
drum water-tube boiler, fired with oil, steam atomized. 

Task for Firemen: Thirty tests were made, which 
determined exactly the furnace draft in uptake, the 
speed of the oil pumps, and other operating conditions 
for any load between 90 and 190 per cent of the rating 
of the boilers. Eighty-five and one-half per cent effi- 
ciency was obtained under standard conditions in every 
instance. A summary of these tests is represented on 
the diagram, Fig. 1. To demonstrate that the task will 
be missed and the bonus lost if the draft in the uptake 
and furnace and the feeding of the oil are not in 
accordance with instructions, tests (shown in shaded 
areas) were run. With the draft purposely improperly 
adjusted, the efficiency resulting was 81, 82 and 82.5 
per cent. 
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Fig. 1—Sctting task for firemen 

Ten evaporative tests were conducted on a battery of Baden- 
hausen boilers, oil fired, each with four Hammel burners placed 
for backshot. Readings for furnace draft, uptake draft, velocity 
of air, flue temperature, and per cent of COy, in the flue gas were 
recorded, and certain relations between air flow and steam flow 
were observed. 

When firing was done according to the conditions prescribed, 
as in tests 1, 2, 4, 5, 6, and 9, the net efficiency is 85.5 per cent. 
When these conditions were neglected, and draft was not ad- 
justed according to established relations to the load, as was done 
in tests 3, 7, 8, and 10, the average efficiency was below 82 per cent. 

The task was set, therefore, as 85 per cent efficiency, and the 
instructions for firing cover the relations as established during the 
studies, which are necessary and sufficient for securing the task 
efficiency. 

The above chart represents the summary of these observations. 
Shaded areas cover the readings during the tests conducted to 
show the ill effect of deviation from instructions. 
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DEPT. DATE 








NAME 





YOUR PAY FOR THIS DAY IS AS FOLLOWS 


DAY WORK 





BONUS 








TOTAL PAY $ 


PAY SLIP 

















Fig. 2—Sample pay slip for task work with 


bonus wage system 


Task for Watch Engineers: Numerous tests were run 
on the steam turbines and steam engines to determine 
the minimum steam consumption per kilowatt-hour at 
different loads. The table of distribution of load be- 
tween the units for different loads and corresponding 
steam consumption was worked out. A saving up to 
5 lb. per kilowatt-hour is possible in extreme cases. 

Task for Coal Passers: The task for a coal wheeler 
was set to deliver from the coal bunker to the floor and 
weigh and record 65,000 Ib. of coal in 8 hours, against 
the previous standard of 45,000 lb, of coal in 12 hours. 
The detailed instruction card is shown. 

Task for Unloading Gondola Coal Cars: For un- 
loading coal from gondola cars on the trestle, and 
feeding it into the coal crusher, numerous studies and 
observations were made, and the task established as set 
forth in the instruction card, allowing one-half hour 
for unloading into crusher 10 tons of coal from the car. 


BONUS—The task is calculated by the power plant 
record man every morning for the preceding day. For 
those employees whose records are equal or better than 
the task set, he prepares the bonus slip, entering on it 
date when the bonus was earned, the name of individual 
who earned the bonus, the symbol of the job, and the 
amount of bonus earned. These bonus slips are then 
placed in the proper slots, together with the time cards 
of the employees, to be picked up by them when they next 
report for duty. 

He then prepares the summary of the bonus earned. 


TASK FOR ENGINEERS AND SWITCHBOARD OPERATORS 


The following steam consumption per kw.-hr. for various loads 
actually carried represents the maximum allowed. Bonus is paid 
if the reading of total of steam-flow meters when divided by the 
total reading of kilowatt-hour meter for the eight-hour shift gives 
the ratio less or equal to values given below: 


Net Steam Used By 


Task Steam Use Permissible, 
Generators, Lb. 


1000 Kw.-Hr. Per 8 Hr. _ Including Auxiliaries, Etc. 


10 18 23.5 
1 17.6 22.8 
12 17.3 22.0 
13 17.3 ai 2 
14 17.3 20.3 
15 17.1 19.6 
16 16.7 19.2 
17 16.8 19.2 
19 17.7 9:9 
20 18.0 20.2 
21 18.5 20.2 
22 18.9 20.2 
23 19.0 20.2 
24 19.0 20.2 
25 19.2 20.2 
26 19.4 20.3 
27 19.6 20.6 
28 19.7 20.7 
29 19.8 20.8 
30 19.8 20.8 
31 19.7 20.7 
32 19.4 20.5 


attaches it to the payroll, and forwards it at the end 
of the week to the payroll department. 

The payroll department includes in the pay envelope 
the total of the bonus earned or allowed during the 
preceding week. 

Firemen’s Bonus: Firemen working in a gang in the 
boiler house: 

(a) Receive a bonus of $1 each for every 8 hours 
worked when the record of performance indicates that 
the efficiency of 85 per cent plus was maintained, and 
the steam pressure at no time during these 8 hours was 
below 225 Ib. per sq.in. This applies to every shift, the 
record of each being entered separately. 

(b) Firemen receive their bonus of $1 each for 83 
hours when during that period the equivalent evapora- 
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Fig. 3—Slip that is used for recording the 
cause of loss of bonus 


tion per pound of coal burned was 10 lb. or more, which 
is approximately equivalent to 72 per cent efficiency, 
but as coal analysis could not be promptly obtained, the 
task is based on equivalent evaporation, and not on 
actual efficiency. 

Bonus for the Operating Engineer: The bonus for 
the operating engineer is $1.50 per shift when the actual 
steam consumption per kilowatt-hour generated is equal 
or less than that indicated in the table for the total 
output during the shift. 

Bonus for Coal Passers and Car Unloaders: The 
coal passers and car unloaders receive a bonus of Ic. 
per ton of coal unloaded or wheeled within the time 
specified by the task. 


BONUS ALLOW ED—A bonus is allowed whenever 
conditions beyond the control of the task worker prevent 
living up’ to the task. The report of every failure to 
live up to the task is to be made to the chief operating 
engineer or the watch engineer or the power record man, 
to claim the bonus allowed. 

Bonus is allowed to firemen when the instruments 
indicating steam flow or draft are out of order, thus 
misguiding them, or there is any serious disarrangement 
of the equipment which was not properly and _ timely 
repaired. In such instances, upon inspection of the 
conditions, the chief engineer can allow the bonus. 

Bonus is allowed to the watch engineers or switch- 
board operators in case the proper distribution of steam 
was impossible on account of units which should be 
thrown into service being unavailable because of being 
under repair, or by orders of chief engineer or main- 
tenance man. 
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GENERAL INSTRUCTION CARD 


Sheet No. t...... District....... Department.... ——Operation Symbol—— 
Description of operation: Passing coal from coal bin Year Month Day Signed 
to front of boilers in 400 lb. wheelbarrow on con- W.N.P. 
crete floor. 13 10 13. Checked 
To be started To be completed 
3:00 p.m. 


6:42 a.m. 
2:42 p.m. 11:00 p.m. 
10:42 p.m. 7:00 a.m. 
Unit Time Time Allowed 
Item Detailed Instructions Min. Hr. Min. 


1—Get shovel, long handle, 21.5 lb. capacity.... 
2--Get wheelbarrow, 400 lb. capacity........... 
3—Check the scales, get the report sheet and 
7 ate ae aS Ee ir eee ar ane epee 
— the door of your coal bin.............. 
5—Place board to stock coal for next fireman.... 
6—Shovel coal in wheelbarrow................. 
7—Lift wheelbarrow on scale.................. 
8—-Weigh by dropping or adding coal........... 
9—Wheel to front of boiler.................... 
10—Dump and lift wheelbarrow................. 
flee RONG BO NER 6 ia 6 wis cs dis os acd eiapee ss oes 
12—-Total time per wheelbarrow, with 20% for 
MURINEOMIAEINNEN So 8 ss oo Was is bo 9 oly saab aie a8 6 
13—After 15 wheelbarrows delivered, rest sitting. . 1 
14—Pass 10 wheelbarrows per above detail in- 
ERO SON RS I Pi i gaa ener ae CREO Aer 25). 
J ST er ee 10. 
16—Pass 8 wheelbarrows as per above instruction. 20. 
Ff 2 en a ae a 10. 
18—Pass 8 wheelbarrows as per above instruction. 20. 
19—Continue above operations until enough coal 
SI EAMES ood pay e+ aba ee fore 5 ie ip pause at as iene Same Allowance 
20—Sweep floor, get tools in shape, lock bin door. . 10.0 
21—Return the key of the bin and report to office. 10.0 


—om Ww y= OS 
wed a4 


COW PRODWNUDO 


oocooou om 
ee — 

w 

So 


Task is accomplished when within 8. 3 hrs. all 
coal needed is passed without delays for fire- 
men’s work and instructions observed. 
Bonus is paid over and above day rate | cent. 
per 1000 Ib. of coal passed during the shift if 
accuracy reports is within 2% of railroad 
weight. 


‘The above work completed as described above. Signed.................. 


Bonus ts allowed to coal passers in cases when proper 
equipment is out of repair, or the coal is delivered in 
a frozen condition. 

Other cases of bonus paid and bonus allowed are 
described in instructions for work of the maintenance 
man, the power record man, and the power and steam 
dispatcher. In case the bonus is allowed, the bonus 
slip is prepared as usual, but a rubber stamp “allowed” 
is placed on the face of it. 


BONUS LOST—Whenever the task as specified has 
not been lived up to, and no excuse on the basis of con- 
ditions beyond the task worker’s control is considered 
valid by the chief operating engineer, the bonus will be 
lost and not paid. The power plant record man, or 
power house clerk, upon ascertaining from the chief 
operating engineer that no bonus shall be allowed in 
the case, will prepare the slip called “cause of lost 
bonus,” in which he will indicate the date and the name 
of the task worker, and write fully and concisely the 
reason why the task was missed and the bonus lost, as 
can be found from a study of the instrument records 
and other evidences or testimonies. 

The task worker who receives within one week the 
second slip of “cause of lost bonus” shall apply per- 
sonally to the chief operating engineer to give his own 
explanations, and request additional training or facilities, 
as the case may be. The failure to do so will be con- 
sidered neglect of duty. 

SaMPLB INsTRUCTION—EMPTYING CoaL Cars 
Into Coat CrusHER, TASK WITH Bonus 
Application 


Coal cars of gondola type containing 20 tons or more, when 
unloaded into crusher. 
Task 


(a) Two men in car and one operating crusher—.03 hr. per ton. 
(b) One man in car and one man at crusher—.05 hr. per ton. 


Conditions 


1. Not more than four cars may be on the siding at once. 

2. When three operators are used, one will look after crusher 
and two will unload into the hopper. 

3. With two operators, one will be in car and one in care of 
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the crusher. In this case, the man in charge of crusher will 
assist the other in changing cars and opening traps. 

4. If two men constitute the gang, the cne in charge will care 
for the crusher. If there are three men on the gang, the one in 
charge will assist in unloading. 

5. The man in charge will start and stop the crusher and con- 
veyor and see that the coal is dumped in the proper bunker. 
He will also weigh the cars, make out the time cards and change 
the time cards. 

6. This task will not apply when weather conditions are such as 
not to permit the men to work continuously and unhampered. 
It is the duty of the foreman to determine such conditions. 

Method 

(a) One man takes a rope and hooks onto the empty car. 

(b) The other man starts the motor and tightens the rope. 

(c) The motor pulls the car ahead and out of the way. 

(d) The first man removes the rope and carries it to the next 
loaded car. 

(e) The motor tightens the rope and pulls the loaded car into 
position. 

DETAILS AND TIME-VALUES 


1 Man in 62-- 2 Men in 52- 


Ton Car Ton Car 

Min. Min. 
A—Carry rope ...... 4 4 
[Boo 009 1110) (0) 1.0 1.0 
C—Pull away empty car ................ 4 4 
D—Carry rope to next car 1.0 1.0 
E—Pull next car to position 1.5 1.5 
F—Put away rope, get shovels.......... rj zh 
OE CHADS. aise sie crates vs ase wie-wid eras 1.8 Wy: 
H—Hammer loose coal out ... cover 120 12.0 
J—Shovel out remaining coal............120.0 33.0 
K—Clean tracks iis Sona 1.6 1.6 
Ue CLOSE ALAPS: oie ai eie serene nar 2.0 2.0 


Synthesis 
One man in car, one man in crusher estimated on basic averag- 
ing 45 tons per car: 
H 4 ‘ 
ASSOC + O4E4 POC +2 t PS, K+L= 
time per 45-ton car 


? 
ieee tee 180-9 418+ Ces 





62 
16 + 2.0 = 106.2 min. 
30 per cent for incidental delays and fatigue, allow...... 31.8 
Total time allowed per car of 45 tons................ 138.0 min. 


Total time allowed per ton unloaded............... : 
Pasko twHOUsS Per: COM! or. << ose < elena nic dardieves ade, . OSthe: 
Two men in car, one man in crusher. Estimated on basis of 

20 tons. (Amount when capacity of conveyor equals task of 

unloading, see separate instruction. ) 

(H + J) 20 ’ 

A+B+C+D+E+4+F46 4 oe +K+L= 

time per 20-ton car 


(12 + 33) 20 





44+104+ 44104154 .741.7 + 33 + 
16 + 2.0 = 27.6 min. 
30 per cent for incidental delays and fatigue, allow ...... 8.3 
Total time allowed per car of 20 tons............0.ce0- 35.9 
Totaltime- allowed pet tonvncc 6e6 oc. 6 scs-ceie diate ne ernie e-sisereve 1.8 
TAS IHOUES DER LOR) oon 26:605600.5.c:0r0. es dieialearaverera vs Rerers .03 hr 


The capacity of the coal conveyor is 40 tons per hour. It is 
evident, therefore, that the operators cannot work faster than 
the coal is carried away. 

40 tons per hour—.025 hr. per ton 
—.25 hr. per ten tons 
Allow 20 per cent incidental delays: 
25 .05—.3 hr. per ten tons. 

So 0.3 hours per ten tons should then be our task for all cars, 
since it applies to all containing more than 20 tons, and no cars 
contain less than 20 tons. 

Bonus 

Twenty-five per cent bonus will be paid figured on time allowed 
for unloading. 

When ready to start on a car, the power plant clerk will issue 
the regular time card, form G-126, and stamp the time of starting 
and the time of completing the job. 

Complete instructions for calculating this bonus will be found 
in master set of instructions, under timekeeping, in office files. 

po ee eee eo ie ee 
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Right Out of the Plant 





Diagram Simplifies Changing Dimen- 
sions From One Scale to Another 


T IS frequently necessary to redraw plans to a dif- 

ferent scale. If the job is a big one with many small 
details to be drawn in, and a pair of proportional dividers 
is not available, the work becomes tedious and much time 
is wasted. 

A method that has been used to good advantage is a 
diagram similar to that shown in the sketch. The dia- 
gram may be constructed as follows: From point O 
draw horizontal line OX. At right angles to OX from 
point O, draw OY. From the scale on the old drawing 
measure off a distance OA. Erect a perpendicular 4M 
equal on the scale of the new drawing to OA on the 
scale of the old drawing. Draw line OM. Erect per- 
pendiculars, conveniently spaced, from OX until they in- 
tersect the line OM. 

To use the diagram, set the dividers to a line of given 
length on the old drawing. With the dividers set in this 
position, set one point at O on the diagram. Let the 


¥ 
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=20 


= a* 


Horizontal lines represent dimensions at one scale 
and vertical lines the same dimensions at a 
different scale 


other point fall on OX. From this point on OX swing 
the dividers until they form a perpendicular with OX. 
Shorten (or lengthen) the setting until the free end in- 
tersects OM. This setting is the length of the line on 
the new scale. 

The perpendiculars to OX are guide lines to properly 
locate the correct position for the dividers where they in- 
tersect OM. These guide line may be colored alternately 
to prevent confusion. 

If horizontal lines are drawn from OY to an inter- 
section with OM, the reverse change in scale can be made 
by using OY as the base. This is indicated in the figure 
where the change can be made from } in. = 1 ft. to 1 in. 
= 20 it., or vice versa. E. F. SEAMAN. 

Houston, Texas. 
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What Causes Air Receiver Explosions? 


N the Oct. 1 number of Power Dr. Sanford A. Moss, 

commenting on my discussion of “What Causes Air 
Receiver Explosion?” in the Sept. 10 number, imputes 
to me a kind of inferior technical marksmanship in that 
I “completely miss the point” in the correct explanation 
of the explosions. Dr. Moss believes that the high tem- 
peratures sometimes attained in compressed-air practice 
are caused by leaky valves permitting a portion of the 
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high-pressure air to return to the cylinder and be re- 
compressed until an ignition temperature is reached. In 
the Oct. 15 issue P. A. Baumeister expresses the same 
belief. 

Some of the advocates of the leaky-valve hypothesis 
use a calculation to show the increase of temperature at- 
tained by adiabatic compression. The first stroke brings 


n-* 

the temperature of the air to Tz = 7; py ‘ which, 
for 80 lb. gage and n = 1.41, is about 450 deg. F. Some 
of this hot air leaks back into the cylinder, and, apparently 
without dilution with cool air coming in through the in- 
let valves, is re-compressed, attaining a temperature, ac- 
cording to the foregoing formula, of about 1,100 deg. 
I do not recall reading the result of the third stroke, but 
according to the formula the temperature would be about 
2,220 deg., and at the end of the fourth stroke about 
4,140 degrees. 

Of course, the foregoing is absurd, yet it is an example 
of the conclusions of false premises. Actually the leak- 
age air is much diluted with air from the atmosphere; 
and the exponent in the formula for operating conditions 
is not 1.41, but 1.3, or less. 

Let us assume a single-stage compressor with leaking 
valves and piston rings that permit the entrance on the 
suction stroke of enough high-pressure air to equal 25 
per cent of the volume of the air in the cylinder at the 
beginning of the compression stroke. We shall also as- 
sume that there is no refrigerative effect from expanding 
air. The receiver pressure is 80 lb. gage and the piston 
has completed the first stroke and the temperature of the 


Pz \ 13-1 
P,jf 14 
= 816 deg. abs., 7; being atmospheric temperature of 
530 deg. abs. or 70 deg. F. On the following suction 
stroke one-fourth of the air returns through the dis- 


charge valves at 816 deg. abs. and mingles with the three- 
fourths of the air from the atmosphere, which is at 530 


discharge air is, according to T, = T, 





deg. abs. According to the formula 4 mm -4- p = 
1 9 


the temperature of the mixture is 581 deg. abs. This air 
is compressed on the second stroke, with a final tempera- 
ture of 895 deg. abs. The next suction stroke finds the 
temperature of the mixture 590 deg. abs. and the tem- 
perature of the discharge at the end of the third stroke 
909 deg. abs. It should be noticed that there is a gradu- 
ally diminishing increment of temperature of the dis- 
charge air. At the end of the fourth stroke the tem- 
perature is 911.1 deg. abs. and at the end of the fifth 
stroke 911.4 deg. abs.—a practical equilibrium of tem- 
perature. Subtracting 460 from the final absolute tem- 
perature we have 451 deg.—certainly not an incendiary 
temperature. 
Assuming a leakage of 50 per cent, with no refrigera- 
tive effect on the expansion of the high-pressure air, we 
obtain by the foregoing method a temperature of 1,022.2 
deg. abs. at the end of the eighth stroke, and 1,102.4 deg. 
abs. at the end of the tenth stroke. Subtracting 460 from 
the latter temperature we get 642 deg.—certainly not the 
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ignition temperature of the vapor driven from lubricating 
oil. 

These comments are offered not as an accurate de- 
scription of the effects of re-compression but as a con- 
venient means of assuring us that it does not account for 
the incendiary temperature sometimes encountered in 
compressed-air practice. Asa matter of fact, the leakage 
air expands and does work against the piston, with a 
consequent lowering of temperature, at least to the point 
in the piston travel where the re-expansion line touches 
the atmospheric line—Dr. Moss and Mr. Baumeister 
both agree to this. Just why the work of expansion 
should cease with the opening of the inlet valves, how- 
ever, is not quite clear to me. The conditions are not 
similar to those of the Joule experiment, because he dealt 
with air expanding into a vacuum (later and more care- 
ful experiments disclosed that there is actually a slight 
drop in temperature—the Joule-Thompson effect), while 
in the air compressor the leaking air exerts a jet effect 
on the air coming in through the suction valves and both 
move forward with the piston—work, undoubtedly. 

It seems to me that there would be no great difference 
in the final temperature whether it were a large or a small 
amount of leakage. With a large amount there is a greater 
refrigerative effect while expanding, which may result in 
a lowering of the temperature below that of the intake, 
depending on the influence of the jacket water on the 
heat of compression. A small amount of leakage would 
have its heat rapidly removed by expansion and by 
dilution with the comparatively large amount of cool air 
coming in through the inlet valves. 

There is no doubt that air compressors are running 
under every possible degree of leakiness: so if leakage 
and re-compression are the causes of high temperature, 
then there should be many examples of overheated piping 
and receivers, and frequent explosions. 

Some years ago I directed the overhauling of a com- 
pressor from which we had taken indicator diagrams 
whose re-compression lines crossed the atmospheric lines 
at nearly midstroke. The pressure was 70 lb. gage. There 
was a thermometer in the discharge pipe that showed the 
varying temperatures that come with the varying tem- 
peratures of the intake air. The observed temperature 
never reached 400 deg. If re-compression was a cause 
of high temperature it should have been demonstrated in 
this case. 

On another job was a motor-driven compressor serving 
a rock quarry. It had been bought second hand but was 
presumably in good condition. The compressor met the 
needs of the situation until the addition of a small drill 
to the quarry and a few lines about the plant found it 
inadequate. An increase in speed of the compressor or a 
reheater at the quarry was considered, but a comparison 
of the rated capacity of the compressor with the actual 
air consumption disclosed that the compressor was far 
hehind in output, although it had received the best of 
attention during the short time it had been in use. It 
was decided to overhaul the compressor. A Sunday was 
spent at the task. Much coke, a considerable portion of 
which had become softened by the soap and water used 
as a part-time lubricant, was removed from above the 
valves, and the piston rings were renewed. On Monday 
morning, with all the air tools in operation, the unloader 
functioned at every few strokes of the compressor, so 
when the opportunity came the motor pulley was replaced 
with a smaller one to obtain reasonably quiet operation. 
An indicator was not available, nor was there a ther- 
moemeter in the discharge pipe; but there was no in- 
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dication of overheating, although the attendant had the 
rather inelegant habit of spitting on the discharge pipe— 
a practice that he assured me was an infallible detector 
of overheating. Were leaks a cause of ignition tem- 
peratures, then there should have been some evidence of 
it in this case. 

It should be borne in mind that this discussion con- 
cerns incendiary, or ignition, temperatures ; not the tem- 
perature attained under the ratios of compression usual 
in ordinary single-stage operation. That ignition tem- 
peratures are obtained in high compression-ratio work, 
such as in Diesel engines, is common knowledge. But 
we are not dealing with such ratios of compression in 
compressed-air practice. That we have ignition tem- 
peratures in compressed-air practice is all too true. But 
reason and experience do not impel me to the belief that 
they are caused by leaky discharge valves. 


Los Angeles, Calif. C. O. SANDSTROM. 
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Control-Failure Alarm for 
Motor Circuits 


ROBABLY the greatest objection to automatic con- 

trol systems is the possibility that they might fail to 
operate and remain inoperative for a considerable period 
without the knowledge of the attendant. In many cases 
such a failure might cause great damage to a product, or 
at least loss of the volume of output. One would there- 
fore expect to find control-failure alarms incorporated in 
most automatic machines. The omission of this feature 
on many types of equipment is probably due to com- 
petitive prices and the consequent elemination, by the 
manufacturer, of every piece that is not absolutely 
necessary for the machine's operation. This may reduce 
considerably the first cost, but it is in many cases the 
source of a greatly reduced efficiency of operation. 

Many of the ordinary types of automatic electric motor 
drives can be readily equipped with alarm signals that 
will call an attendant’s attention to irregularities in their 
operation. These control failures are often due to ex- 
ternal conditions on the power line or other necessary 
connections and are beyond the control of the equipment. 
They may also be due to protective devices functioning 
to prevent overload. No matter what the cause, it is im- 
portant that someone be informed of the interruption in 
operation so that it may be investigated and quickly reme- 
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died. It is a common practice today to drive small equip- 
ment by alternating-current induction motors. When- 
ever allowable these are thrown directly across the line 
and are therefore controlled by a simple magnetic switch 
equipped with relays or circuit breakers to protect the 
motor from a maintained overload. An inverse-time 
element usually allows the necessary high starting cur- 
rent during the instant of starting. 

In commercial switches of this type, a magnet or 
solenoid is energized by current taken from one phase of 
the line and passed through the control switch and circuit 
breaker. The magnet acts to close a normally open multi- 
pole switch. An auxiliary switch blade is usually pro- 
vided for use with an instantaneous contact-type push- 
button station. With the maintained contact-type auto- 
matic-control switch, that may be a thermostat, float 
switch, limit switch, pressure switch or any of many other 
types, the extra switch blade on the motor controller is 
not ordinarily used. For alarm purposes it may without 
difficulty be reversed and converted into a normally 
closed switch that will be opened only when the magnet is 
energized. As shown in the illustration, a regular bell- 
ringing transformer is connected in series with this 
reversed switch and both connected to form a shunt, or 
parallel, connection across the magnet-coil breaker cir- 
cuit. By referring to the illustration the following action 
may be traced: 

If all conditions are favorable to normal operation, and 
both circuit breakers are therefore closed, the closing of 
the control switch will energize the magnet and close the 
motor switch, simultaneously opening the reversed 
auxiliary switch. This action will give current to the 
motor and start it. 

Should either or both of the circuit breakers be open 
due to the existence of a condition unfavorable to normal 
operation, the closing of the control switch would not 
complete the circuit through the magnet and therefore the 
motor switch would remain open and the reversed 
auxiliary switch closed. Due to the position of the latter 
the circuit would be completed through the transformer 
and the alarm bell would ring until the attendant opened 
the main-line knife switch. 

An alarm of this type will operate at any time when 
the closing of the control switch fails to close the motor 
switch. Should the motor be mechanically overloaded 
or its bearings frozen, it will draw an excessive current, 
which current will act on the electric protection and open 
the circuit breaker, and, in turn, ring the alarm. The 
failure of the windings of one phase of a polyphase mo- 
tor will act in the same manner, provided the electric 
protection is properly adjusted. 

In the ideal layout of this type all the circuit breakers 
would probably be of the hand-reset type. This feature 
provides for the attention of someone to any difficulty 
that causes the alarm to sound before the plant can re- 
sume operation. The fact that the alarm can be shut 
off only by opening the main knife switch makes it 
impossible for anyone to remedy the trouble, put the 
machine back into operation and leave the alarm shut off 
and incapable of sounding future warnings. 

The system shown in the drawing has been used suc- 
cessfully in small and medium-size commercial refriger- 
ation installations. In this application the safety device 
circuit breaker is a high-ammonia-pressure cutout, low- 
water pressure cutout or both. The control switch is 
either a maintained contact (mercury-tube type) thermo- 
stat, a maintained-contact switch operated by a pneumatic 
thermostat or a maintained-contact refrigerant pressure 
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switch. A special snap switch is also incorporated in this 
layout, so that the plant can be manually operated inde- 
pendent of the control switch. This switch merely cuts 
out the control switch and takes its place. 

Variations of this control and alarm have been used 
with multi-point control automatic refrigeration, and they 
could be used with minor changes in any number of in- 
dustrial and commercial automatic electric controls. 

Philadelphia, Pa. Louts C. RosENSTEIN. 
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Safeguarding Long Set Screws 
in Emergencies 


T IS, of course, against safety and even good judgment 

to use a set screw with a head extending any distance 
from the casting. However, many times in emergency 
repair work a long set screw is all that is available. A 
bit of hose small enough on the inside to go snugly over 
the square head will afford protection against and lessen 
most of the possibilities of anyone getting accidently 
caught by the projecting screw. 

Cut the hose off a bit longer than the distance from 
the casting to the top of the set screw head. Round the 
top end of the hose off as shown. Clothing, gloves, and 





Piece of rubber hose slipped over set screw 


other things that might get caught and held by the head 
will run but little danger in even a forcible contact with 
it. Not the best of protection to be sure, but this will 
materially lessen the chances for mischief. 

Missouri Valley, Iowa. F. W. BENTLEY, JR. 





Testing for Leaky Piston Rings 
on Diesel Engines 


EAKY piston rings on those cylinders to which air is 
admitted can be detected as follows. Bar the piston 
to be tested to the top dead center and by means of a 
suitably placed lever hold the flywheel in position. Then 
slowly turn on the air so as to fill the clearance space, but 
do not open the valve sufficiently to apply full pressure. 
After the cylinder clearance is filled with air, if the 
rings are a good fit the pressure gage on the air bottle 
will indicate a constant pressure. If the rings are leaky 
the bottle air pressure will gradually fall and a hissing 
noise will be heard. W. E. Warner. 
Brighton, England. 
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What’s New in Plant Equipment 


HOW THE MANUFACTURER CONTRIBUTES TO THE JOB OF GENERATING 


TRANSMITTING 


AND APPLYING THE POWER SERVICES 





Regulators for the Control 
of Temperature, Pressure 
and Combustion 


HE new line of industrial regu- 

lating equipment now being put 
out by the Minneapolis-Honeywell 
Regulator Company, Minneapolis, 
Minn., includes units for the control 
of temperature, pressure and com- 
bustion. It comprises motor valves, 
pressure and thermostatic equipment, 
and devices for safeguarding com- 
bustion equipment in the event that oil 
or gas fires should be extinguished, or 
other emergencies arise. 

The line of industrial motor valves 
includes equipment operating one 
globe valve and one butterfly valve, 
or two globe valves. Butterfly valves 
are also operated alone. The motor 
valves are obtainable in globe valve 
sizes from $ to 3 in., with or without 
a butterfly valve of 2 to 6 in., oper- 
ated simultaneously. In each type 
the motor operates a cam through a 
train of spur gears, so as to fully 
open or close the valve being con- 
trolled. A ratchet device makes 
possible manual control of the valve 
at any time without disturbing the 





Control operating one globe and 
one butterfly valve 


electrical control feature. The line 
also includes motor- and_ solenoid- 
operated valves for shutting off oil or 
gas in heating installations. 
Controlling instruments are pro- 
vided in the form of temperature and 
pressure regulators of the mercury- 
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switch type. The temperature regu- 
lators make use of a bi-metallic op- 
erating element arranged to be 
inserted in the vessel under control. 
The element is coupled to the ad- 
justing mechanism, by which the 
control temperature is set to a mer- 
cury switch. The pressure controllers 
make use of a metallic bellows or a 
composition diaphragm to actuate a 
mercury switch. These are also ad- 
justable to various control points. 

The combustion controllers are of 
three types. One instrument contains 
a diaphragm, which is deflected when 
radiation from a furnace flame de- 
creases, as when the fire is ex- 
tinguished. It may then close valves 
or operate signals. Another type is 
adapted to control combustion, de- 
pendent upon flue-gas temperatures. 
This employs a bi-metallic spiral to 
make electrical contacts. These de- 
vices may be used to control valves 
or operate a line in the event that the 
temperature goes too high or too low. 
The third device employs a vapor 
pressure thermometer system to open 
a snap switch in case the temperature 
goes too high. 

A control for unit heaters, in which 
some of the equipment described in 
the foregoing is combined with other 
apparatus previously developed in 
connection with building heating, is 
now available. 





Cover-Type U-Gage 


O MEET modern requirements 
the Ellison Draft Gage Company, 
Chicago, Ill. has brought out a new 
design of covered U-draft gage, hav- 
ing a wide application for the direct 
reading of air and gas pressures, 
minus, plus or differential. It is avail- 
able in the convenient ranges of 4, 
6, 8, 12 and 16 in. of water, using 
red oil; and 5, 8, 10, 15 and 20 in. 
of mercury, or pounds per square 
inch, using mercury. The U-tube is 
inclosed in a compact dustproof case 
and is provided with fittings and slid- 
ing scale for zero adjustment. The 
scale has a 3-in. sliding movement by 
means of an outside adjusting screw 
locked with a set screw. 
Colored oil is used as the indicating 
liquid, as it evaporates only slightly 


and does not discolor the glass tube. 
The red oil in a tube of large bore 
over a white bristol scale with black 
figures ;% in. high gives easy visibility. 
Calibration reads directly in inches 
and tenths of inches of water when 
using mineral oil, and with mercury 
in inches and tenths of inches of mer- 
cury or pounds and tenths of a pound 
per square inch. 

The casing is of Armco iron-stamp- 
ing in black finish. A removable 
front cover is provided, with a cork 
gasket to insure dust-tightness. The 
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New Ellison cover-type 
U-gage 


window in the cover is of ;;-in. 
plate glass. 

Mounting of the gage is by two 
machine screws at the top, and for 
the larger sizes one additional screw 
fastens at the bottom. The U-tube 
is of heavy wall glass annealed, with 
4 in. bore. The ends of the U-tube 
are cemented into nipples, and a seal 
of not less than 2 in. is provided to 
protect the gage during momentary 
excess pressures beyond the scale 
range. 
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New Centrifugal Oil 
Purifier 


COMPACT | direct-motor- 

driven centrifugal purifier of 
comparatively small dimensions for 
use in purifying the oil in lubricating 
systems and for various applications 
in process work has been added re- 
cently to the line of oil purifiers made 
by the Hydroil Corporation, Lebanon, 
Ind. The new purifier is a com- 
pletely inclosed, vapor-tight, non- 
aérating machine suitable for han- 
dling lubricating, insulating or fuel 
oils, or any of the volatile oils. It is 
equipped with so-called wet and dry 
pumps, with piping arrangements to 
suit conditions. Standard-size _ ball 
bearings are used throughout, and 
lubrication is effected by a splash sys- 
tem, with all parts oiled from a cen. 
tral reservoir. The purifier may be 
equipped with a heater of the electric- 
immersion type to heat the oil to a 
degree where separation of impuri- 
ties is most economically obtained, or 
it may be provided with a filter at- 
tachment consisting of a suitable 
number of sheets of filtering medium 
to remove the carbon and coloring 
matter. 

Among features adding to the con- 
venience of operation are automatic 
control of the oil flow and automatic 
heat regulation control. The machine 





Type D-50 centrifugal purifier 


may be arranged with special base 
plates to fit any particular location 
for mounting either on the floor or 
the wall. The capacity of the purifier 
ranges from 300 to 500 gal. per hour 
depending upon the gravity or quality 
of the oil. 

Reference to the line drawing will 
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Worm spindle} 
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Bow! spindle->\__ 4 


Section through the bowl of the 
purifier 


show the special features of bowl 
construction, such as the heavy sec- 
tion of the base to stabilize the bowl 
and prevent vibration from any un- 
balanced condition of the water or oil 
entering or leaving the bowl, the 
taper fit on the spindle, and the 
double spindle bearings. To permit 
ease of cleaning, the bowl shell is 
without ridges or projections, the 
bowl is divided at the bottom of the 
shell, and the separating disks may 
be removed as a unit or they may 
be revolved on the spindle after the 
shell has been removed, utilizing in 
this way centrifugal force to clean 
the base and the disks of any matter 
that adheres to them. 

Operation within the bowl is in- 
dicated by the arrows. The oil passes 
down through the stem and out into 
the oil passages of the disk holder, 
thence downward and out to the 
water line, where it is subjected to 
the maximum centrifugal force gen- 
erated in the bowl. Water, sludge and 
other impurities, having a greater 
specific gravity than the oil, are 
thrown to the outside, and the dry, or 
light, oil is forced toward the center, 
where it passes up inside the dividing 
cone and out through the oil dis- 
charge. Sludge and solid matter are 
imprisoned against the bowl shell. 
Liquids that are heavier than oil, such 
as water and acids, pass upward on 
the outside of the dividing cone and 
out through the water discharge. 
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High-Permeability Iron 


N iron claimed to have high per- 
meability and low hysteresis loss 

is being imported by A. Milne & 
Company, 745 Washington St., New 
York. The material is a Swedish 
charcoal, Lancashire iron product 
adapted for core parts where high 
permeability and low hysteresis loss 
are essential. The iron is a wrought 
or puddled metal and possesses alto- 


gether different properties from 
ingot metal. 
It is obtainable in cold-drawn 


rounds, squares, flats, special shapes, 
and in cold-rolled, dead-soft an- 
nealed strips. Sizes for rounds and 
squares vary from , to 3 in., and 
for cold-rolled strips, from 0.410x3 
in. wide to 0.250x6 in. wide. 





Self-Priming 
Centrifugal Pump 


ELF-PRIMING, unusually deep 

stuffing box, and all parts that 
come in contact with the liquid being 
handled, of Duriron, are features of 
the new centrifugal pump, known as 
No. 80, being put out be the Duriron 
Company, Dayton, Ohio. The pump 
is rated at 60 gal. per minute against 
a head of 60 ft. and at a speed of 
1,750 r.p.m. 

An air separator is mounted in the 
discharge directly above the pump 
casing, which serves to return the 





Impeller, 
Pulley or Gand. $ 
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Self-priming pump of Duriron 


liquid to the suction in case the suc- 
tion column is broken. This feature 
insures proper starting of the pump 
at all times. The pump shaft is 
mounted on two anti-friction bearings, 
and may be direct-connected to a 
motor or equipped for belt drive. 
The impeller of the pump is of the 
open type, to prevent clogging when 
liquids containing solids are pumped. 
The strainer in the suction is readily 
accessible for cleaning by removing 
the cap. 
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Process for Maintaining 
Efficiency of Turbine Oils 


NEW process for maintaining 
the efficiency of ‘turbine lubri- 
cating oil, known as the De Laval- 
Funk process, is announced by the 
De Laval Separator Company, New 
York City. Its operation is based 
on the fact, now generally accepted, 
that sludge is the real troublemaker 
in turbine lubrication and that the 
formation of this product is greatly 
accelerated by the presence in the 
oil and water of oxy-hydrocarbons, 
commonly referred to as acidity. 
This new process is said to pre- 
vent the formation of sludge within 
the turbine-lubricating system by a 
method in which a portion of the 
oil in circulation is continuously 
brought into contact with condensate 
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Arrangement of processing equip- 
ment installed below the turbine 


under conditions more favorable to 
the formation of sludge and the ab- 
sorption by the condensate of oxy- 
hydrocarbons than those which exist 
in the turbine itself. Hence, sludges 
resulting from the formation of oxy- 
































hydrocarbons and water are formed 
in the processing tank rather than in 
the turbine. 

The quantity of sludge formed in 
the processing tank is said to be less 
than is produced by ordinary turbine 
operation, since the oxy-hydrocar- 
bons, or acids, are absorbed by the 
condensate before they have had an 
opportunity to act upon the oil. 

Referring to the illustrations, oil 
is continuously withdrawn from the 
bottom of the turbine reservoir, 
either by a pump or by gravity, flow, 
through a sight-glass the outlet point 
of which is level with the minimum 
oil level in the turbine reservoir. 
This oil flows into the top of the 
processing tank, while at the same 
time a small stream of condensate 
enters the tank at the same _ point. 
This incoming mixture of oil and 
condensate is brought into intimate 
contact by means of baffles, agitator 
pump and mixing nozzle. The mix- 
ture of oil and water gradually finds 
its way to the top of the last baffle, 
from which it overflows to the puri- 
fier, and from this point clean oil is 
discharged into the turbine reservoir. 

The sight overflow glass is by- 
passed with a valved line, so that the 
turbine reservoir may be completely 
drained and the entire contents put 
through the purifier if desired. In- 
stallation of a lock valve on this line 
insures against accidental drainage 
of the reservoir through carelessness. 
A valve is also installed on the line 
leading from the sight overflow to 
the processing tank, so that this tank 
may be cut out of the system in 
case the turbine develops a_ water 
leak and it becomes desirable to in- 
crease the rate of flow through the 
purifier. 

The illustrations, which are self- 
explanatory, show the two general 
methods of installing the processing 
equipment. 
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N-D-Seal bearing assembly 


Single-Row, Self- 


Lubricated Ball Bearings 


SELF-SEALED, self-lubricated 

ball bearing designed to reduce 
mounting costs and at the same time 
increase bearing efficiency has been 
announced by the New Departure 
Manufacturing Co., Bristol, Conn. 
The new bearing, which is designated 
the N-D-Seal, is made only in the 
smaller sizes and consists of what is 
essentially a single-row ball bearing 
of the non-loading groove type per- 
manently fitted into a metal shell. 
The shell is shaped on one side of the 
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Cross-sections of bearing show- 
ing typical mounting 


bearing to contain a felt closure that 
fits over the outside diameter of the 
extended bearing inner ring, thus 
forming an effective seal both for the 
retention of lubricants and the ex- 
clusion of dirt. 

Although the inner ring is carried 
slightly beyond the face of the seal to 
facilitate removal of the bearing, and 
to prevent interference between shaft 
shoulder and seal, the over-all width 
of the new bearing is less than the 
space occupied by a standard bearing 
of the same size, together with a sep- 
arate inclosure member. Outside 
diameters and bares are standard. 
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FROM AMONG 
READERS’ 


Conducted by L. H. Morrison’ 


eg enone oF A BorteEr—What is a 
reasonable boiler efficiency? 
J. W. B. 


The results to be expected from a 
boiler depend upon the type, the furnace 
design, the firing equipment and other 
factors. 

A well - operated hand - fired boiler 
should have an efficiency ranging from 
60 to 70 per cent. A _ stokered boiler 
will do from 70 to 78 per cent, and one 
should expect from 70 to 79 per cent 
with a pulverized-coal-fired boiler. But, 
after all, it’s the man in charge who 
determines the efficiency. It is good if 
he is good. 


— ws — 
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ponoranvsas oF AMMONIA—/n an article 
in the Oct. 22 number of Power refer- 
ence was made to a book of tables of the 
properties of ammonia and also to a Mol- 
lier heat diagram. IWWhere can these be 
obtained? H. R. 

In Power’s “Practical Refrigeration,” 
Published by the McGraw-Hill Book 
Company, price $3, there is a complete 
set of the tables. The Mollier diagram 
can be obtained from the Bureau of 
Standards, Washington, D. C., for 30 
cents. 
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ROSSHEAD WEAR IF ENGINE RUNS 

UNpER—/f an engine runs under, is 
it a fact that all crosshead wear is on 
the top shoe? F.R.G. 


It all depends upon the engine speed, 
weight of reciprocating parts and pres- 
sure conditions as revealed by an indica- 
tor diagram. 

Typical diagrams for head and crank 
ends of a cylinder appear in Fig. 1. In 
Fig. 2 the diagram of the net forward 
pressure for the head end has been con- 
structed, and it will be seen that, due to 
the compression in the crank end, the 





Fig. 1—Typical Indicator diagram 


net head-end pressure becomes zero at 
A before the end of the stroke. 

The line BB is. the inertia-force 
diagram. When above the base line it 
is negative, that is, it pulls back on the 
piston, and when below the line it urges 
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the reciprocating parts forward. Con- 
sequently, until the point X is reached 
the crankpin is pulling the piston, so 
that, with the crank running under the 
crosshead, it bears on the bottom guide 
until the point X is reached in the for- 
ward stroke. The same may occur on 
the crank-end stroke. Conversely, with 
the engine running over, all the wear 








ae 
S 
> 
ty 


\ Zero line 











! _Negative 
- pressure 


Fig. 2 — Head-end dia- 

gram corrected for in- 

ertia and counter pres- 
sure 


need not take place on the bottom cross- 
head shoe. 

Furthermore, we must not ignore the 
fact that the weights of the crosshead 
part of the piston rod and part of the 
connecting rod, which, acting down- 
ward, offset part or all of the guide 
reaction. For example, assume the 
engine has a 20-in. cylinder bore and 
that the steam pressure when the crank 
is vertically downward is 50 lb., with 
a 5-to-1 rod ratio, the guide reaction 
will be approximately 0.2 «K 50 X 
314 = 3,140 lb. If the crosshead plus 
4} the rod plus 4 the connecting rod 
weighs more than this amount, there 
will be a downward pressure on the 
lower guide at this point of the stroke, 
even ignoring inertia. 


i 


| geet Poppet VALvEs—IVe have a 
poppet valve engine on which the 
one-piece poppet valve leaks after re- 
grinding. How can we correct this 
trouble ? a 

After regrinding the valve place it in 
the case. After tightening up the bolts, 
run the engine until all parts are heated 
to running temperature. Now quickly 
remove the valve cap and rub the valve 
on its seat. This will usually cause the 
valve to seat at all points. 


PROBLEMS 


ee oF Puttey — How can one 
figure the proper amount of crown 
to give a cast-iron pulley? L.C.M. 
In the design of a crowned pulley the 
following dimensions usually rule: 


Let D = diameter of pulley in inches 
at edge of rim 
t, == thickness of rim at edge 
t, == thickness of rim at center 
of crown 
7 == width of face 
s = thickness of belt to be used 
Then t, = 35 + 0.0050 


= 21,45, 


o, 
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ETTING SLIDE VALVE W1TH LEAD— 

What is the method of setting the 

valves of an upright slide-valve engine 

and how much lead should there be? 
D.M. 


The method is practically the same 
as for setting the valve of a horizontal 
slide-valve engine. Remove the steam 
chest cover and, with the eccentric 
fast on the shaft, turn the engine over 
by hand and find whether the admission 
edge of the valve overrides the admis- 
sion edge of the steam port as much 
for one cylinder as for the other. If 
the amounts, are not the same, they 
should be equalized by adjustment of 
length of the valve rod. Then place the 
engine on a center and set the eccentric 
to such a position that the valve will 
give the desired lead opening at the 
beginning of the stroke, but with 
the eccentric so placed with reference 
to the crank that the opening will be 
increased by turning the engine in 
the running direction. 

Next, turn the engine over until on 
the opposite dead center and if the 
lead is not the same, obtain one-half 
the desired lead by readjustment of the 
valve rod and one-half by readjustment 
of the eccentric, repeating these adjust- 
ments on. one end and then the other 
until the lead is equalized. 

The lead opening to which the valve 
and eccentric should be adjusted de- 
pends on the size, design and speed 
of the engine, and also on the steam 
pressure and the load to be carried. 
The lead should be at least enough 
to obtain full steam-chest pressure in 
the cylinder at the beginning of the 
stroke when the engine is running at 
normal speed, and also as much as may 
be necessary, in conjunction with com- 
pression of the exhaust, to insure suff- 
cient cushioning of the piston for 
quiet running of the engine. 

Indicator diagrams should be taken to 
determine whether the final valve setting 
is correct. 
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PREVIOUS QUESTION 


DISCUSSED BY READERS 


THE QUESTION 


N OUR system of tre 

ing boiler feed waters, 
we use the usual lime and 
soda-ash procedure, heat- 
ing the raw water to 210 
deg. F. before treatment. 
This gives CaCO,, CaSO, 
and Mg(OH),, which are 
settled out and filtered be- 
fore the water goes to the 
boilers. 

The steam traps on the 
lines, after the steam is 
used in the engines and 
turbines, show a deposit of 
scale, which is mainly 
CaCO,. We do not get 
deposits in engines or tur- 
bines. What ts the ex- 
planation? H.C.N. 





E OPERATE what is perhaps 

the largest low-pressure steam- 
heating system in the world, our entire 
output of about 2,000,000,000 Ib. in a 
heating season discharging to the sewer. 
In connection with this system, which 
is supplied from three plants, as it is 
100 per cent make-up, we treat the 
entire boiler feed with lime and soda 
ash. Part of the steam is fed live into 
the heating mains, but the major part of 
it passes through non-condensing tur- 
bines and is exhausted into the mains. 

We experienced considerable trouble 
with calcium carbonate being carried 
over into the turbine blading and out 
into the mains to the steam traps in 
only one of our plants, which carried 
about 70 per cent of the heating load. 
As our chemical treatment was in cor- 
rect proportion, our feed-water tempera- 
ture was at the boiling point, and we 
blew down sludge tanks and boilers suff- 
ciently, we finally came to the con- 
clusion that the speed with which our 
make-up had to pass through the treat- 
ing system and filters did not permit 
the precipitates to “grow” sufficiently to 
settle out and be blown down in the 
sludge tank. This fact, coupled with 
insufficient filtering capacity, meant 
that fine, suspended calcium carbonate 
was carried into boilers and over with 
the wet steam into the turbines. 

Part of the calcium carbonate in 
suspension in the wet steam was de- 
posited in the turbine blading, but the 
bulk of it appeared in the traps out on 
the mains. These low-pressure traps 
are vented to prevent their becoming 
air-bound. It is my opinion that the 
suspended calcium carbonate in the 
moisture of the steam may have dis- 
solved in water formed by condensation 
in the mains and remained in solution 
until it reached the traps. Here vapors 
released through the trap vents would 
cool the water, thus precipitating some 
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of the calcium carbonate in the trap; 
and furthermore the increase in the 
concentration of CaCO, in the water in 
the traps by escape of vapors through 
the vents would tend to cause more pre- 
cipitation. The solubility of CaCO, in 
water is very slight, even in boiling 
water, yet the vast volume of steam we 
deliver to the mains would permit the 
carrying over in suspension of. such 
quantities of CaCO, as we found in our 
traps. We remedied the situation by 
providing more filtering capacity so that 
the velocity of the boiler feed through 
the filters was reduced, permitting a 
slower, more perfect filtering of fine, 
suspended particles of CaCQO,,. 
Indianapolis, Ind. 
RAYMOND F. Fores, 
Indianapolis Power & Light Co. 
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ALCIUM CARBONATE present 

in boiler water is carried along 
with the steam from the boiler, not as 
CaCO,. Due to the heat in the steam 
the CaCO, molecule is broken into CaO 
and CO,. This is based on the follow- 
ing fact: Calcium carbonate, or lime- 
stone, as taken from the quarry, consists 
of one calcium, one carbon and three 
oxygen atoms. Now, when this limestone 
is put in a lime kiln the heat in the kiln 
dissociates the carbon atom and two 
oxygen atoms, thus driving off CO,, and 
leaving behind CaO. In this form the 
calcium is carried in the steam. 

The steam, as dry vapor, then, is 
composed of H, O-+ CaO + CO,, and 
flows as such with high ‘velocity through 
engines and turbines. But when it 
reaches the lower exhaust temperature 
and pressure it begins to condense and 
again becomes H,O, and the CaO will 
combine with the CO, and form CaCO,,. 
With the best of softening plant bicar- 
bonates will find their way into the 
boiler and break down and liberate the 
half-bound CO,. This, in turn, when 
not absorbed by some other ingredient, 
will travel along with the steam, and 
upon condensation will give H,O + 





A Question 
for Our Readers 


F WE use a Zeolite system on 
the cooling water of a Diesel 
engine plant will the concentration 
of sodium carbonates effect the 
engine performance. G.R.M. 


Suitable answers from readers will 
be paid for and published in the 
Dec. 24 issue. 











CO, = H,CO, or carbonic acid. CaCO, 
and an excess of CO, in boiler water 
will show in dry steam as CaO -+- 
(CO,), +2 H,O, and upon condensa- 
tion will give CaCO, + H,CO,, or Ca 
(HCO,), + H,O. This usually is a 
condition found in steam condensate by 
titration. 

Samples of condensate taken from 
several boiler plants, and titrated with 
N/50 H,SO, show an average causticity 
of 0.0; total alkalinity of 0.4; a trace 
of chlorides; and 0.35 grains hardness. 
Should this condensate remain in pipe- 
line pockets or in lines with very little 
circulation for any length of time, cor- 
rosion will take place. But in traps that 
are open to the atmosphere the half- 
bound CO, will escape and leave CaCO, 
and H,O behind. In time this carbonate 
will form a sediment. Should the steam 
leave the boiler wet and carry over 
boiler-water concentrate, then sediment 
will be found in line fittings, cylinder 
valves and turbine blading. 

Milwaukee, Wis. CuHares Dick. 
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ITH lime and soda treatment 

there is some residual calcium 
left in the treated water. This is usually 
in the form of calcium carbonate. This 
residual hardness passes on into the 
boilers and there concentrates until a 
point is reached where the calcium car- 
bonate comes out of solution. From 
that point any hardness remaining in 
the treated water is converted to 
suspended solids, or “mud,” in the boiler 
water. 

Ultimately a point is reached where 
concentration of suspended solids, in 
conjunction with the dissolved solids 
also contained in the treated water, is 
sufficient to cause foaming or carry- 
over. In some cases, however, this 
reaction is not violent enough to be 
noticed in actual operation. The mois- 
ture content of such steam may be 
between 1 or 2 per cent, which would 
be sufficient to carry over considerable 
solids into the superheaters and engines. 
In many cases the solids in the steam 
do not deposit in the superheater tubes 
but pass on through in fine suspen- 
sion. However, the velocity of steam 
through the engines is high enough to 
prevent any deposit there. Also, espe- 
cially if the plant has superheaters, the 
moisture content of the steam will be 
insufficient to carry any calcium car- 
bonate in solution, or to wet the mud 
sufficiently to form an adhering paste. 
However, as they arrive at the steam 
traps, the velocity of the particles is 
slowed down, and they have an oppor- 
tunity to deposit as scale and sludge. 
Lubricating oil picked up in the engines 
will act as a binder for the calcium car- 
bonate. 

The slowing down of velocity and the 
presence of a small quantity of oil, are 
probably the reasons for the deposit 
appearing in the traps but not in the 
engines. J. A. Hotes, 

Director of Service, 
National Aluminate Corporation. 
Chicago, III. 
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Welding of Boilers, Pressure Vessels 
and Steam Lines 


An Outline of the Present Situation 


By C. W. OBERT* 


Union Carbide & Carbon 
Research Laboratories, Inc. 


NDOUBTEDLY one of the con- 

trolling factors relating to weld- 

ing in boiler construction and 
repairs in this country has been the 
A.S.M.E. Boiler Code, which is opera- 
tive in nineteen states and fifteen cities 
of the United States. This code, which 
is the result of the great uniformity 
movement that took form in 1911, per- 
meates all of the stationary code juris- 
dictions in the United States with the 
single exception of Massachusetts—the 
pioneer state in enforcing boiler regula- 
tions. Aside from the nineteen above- 
mentioned states and Massachusetts, the 
remaining states of the union have no 
regulations or restrictions on boiler 
construction or operation. 

When the A.S.M.E. boiler code was 
first written, in 1914, the rules therein 
were limited to customary forms of 
riveted and forge-welded construction, 
and no reference was made to fusion 
welding as applied to either boilers or 
pressure vessels. 

During the years that followed the 
issuance of the boiler code requests have 
come to the committee to investigate the 
new art of joining metals, and since 
1916 the subject has been before the 
committee in one form or another almost 
continually. The committee has at- 
tempted to co-operate with individuals, 
organizations, and governmental bu- 
reaus in the endeavor to provide for 
recognition of welded joints, but it was 
not until quite recently, when definite 
co-operation was established with the 
American Welding Society, that it has 
received real assistance. 

As the situation in the boiler field 
now stands, there are still no established 
provisions for welded construction, in a 
broad sense, other than for low-pressure 
heating boilers for pressures not exceed- 
ing 15 lb. for steam and 160 Ib. for 
water heating, which may, of course, be 
wholly welded under the heating boiler 
code. However, the boiler code com- 
mittee has taken some advance steps in 
the pressure vessel field that are re- 
acting favorably upon the boiler field, 
and it is more than probable that some- 
thing will be heard about some large- 
scale developments in boiler welding 
before long. It can be said, however, 





*Abstract of paper read before the 30th 
annual convention, International Acetylene 
Association, Chicago, Illinois, November 
13-14-15, 1929. 
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that welding is now admissible in power 
boiler construction to a considerable ex- 
tent. In a number of details, opportuni- 
ties have been found for applying 
welding. 

The applications of fusion welding 
most generally used in boiler construc- 
tion embrace a number of important ele- 
ments, among which may be named the 
joints in boiler furnaces of both the 
staybolted type and the self-supporting 
type. These joints are now quite gen- 
erally welded, for they are subject to 
compressive stresses only. Also, the 
seal welding of tube ends has been quite 
extensively practiced in fire-tube boilers, 
particularly in railway locomotive prac- 
tice. In addition, fusion welding has 
for some time been used for the attach- 
ment of inserted nozzles, threaded out- 
lets, brackets, supports and other me- 
chanical fastenings to boiler shells for 
the connection and support of piping, 
auxiliary apparatus, and __ structural 
details. 

One of the most interesting features 
of this development in welding, which 
is now actively before the boiler ex- 
perts, is the promise of preventing the 
so-called ‘“‘caustic embrittlement,” which 
welded joints offer. There is a grow- 
ing opinion that if boiler drums could 
be welded throughout so as to eliminate 
the microscopic cracks and seams that 
exist in riveted joints, the tendency 
toward concentration of caustic salts 
therein and consequent embrittlement of 
the plate would be eliminated. Unfortu- 
nately, however, no attempt has as yet 
been made to experiment with this 
application of welding under proper 
working conditions, although it is being 
definitely considered in a number of 
plants in which this plate-cracking 
trouble has been experienced. If the 
loss of riveted drums from embrittle- 
ment cracking should continue as it has 
during the past few years, it is quite cer- 
tain that we shall soon learn of experi- 
mental installations of all-welded drums 
for water-tube boilers. 

The A.S.M.E. untired pressure vessel 
code exemplifies the first tangible re- 


sults of the intensive studies of. fusion 
welding made over a period of many 
years by the Boiler Code Committee. 
When it was issued, in 1923, it was con- 
sidered an important advance; but the 
limits imposed therein on the application 
of welding were such as to narrow the 
use of welded construction principally 
to air pressure tanks of small sizes. 

While very few states and cities have 
accepted the A.S.M.E. unfired pressure 
vessel code, the State of California took 
action in 1926 toward adopting the 
essentials thereof, except that it broad- 
ened the limits on welded construction 
considerably over those in the A.S.M.E. 
code; for instance, the diameter limit 
was increased to 60 in., the pressure to 
200 Ib., and the unit working stress in 
double-V longitudinal joints to 8,000 Ib. 
per square inch. The Boiler Code Com- 
mittee gave its sanction to the changes 
from its pressure vessel code, provided 
only that the state could enforce such 
regulations and restrictions as would in- 
sure sound and safe welding. 

Since the original edition of the un- 
fired pressure vessel code was issued, 
the American Welding Society has been 
working to liberalize the established 
rules for welded construction, and a step 
of great importance was taken when it 
formulated, a recommended procedure 
for sound and safe welding, which was 
formally presented to the Boiler Code 
Committee last February. This recom- 
mended procedure established for the 
first time in code work a set of rules 
for welded construction which if fol- 
lowed out could be expected to insure 
safe welded vessels. The Boiler Code 
Committee after making a study of 
this procedure decided that it promises 
to furnish that connecting link between 
fusion welding and sound safe construc- 
tion which is so greatly needed; and 
using it as a foundation, took steps to so 
revise the unfired pressure vessel code 
as to render it uniform with the Cali- 
fornia code. These revisions are now 
in process, awaiting publication before 
being officially approved and issued. 

The above-mentioned revisions of the 


During the past four or five years there has been a marked 
change in the position held by fusion welding in the 
boiler, pressure vessel, and piping fields. Part of this is 
due to change in public opinion, and part to improve- 
ments in welding processes and practices; probably the 


latter is the underlying cause. 


This paper outlines the 


present status of such welding and the attitude of the 
A.S.M.E. Boiler Code Committee and other authorities. 
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A.S.M.E. unfired pressure vessel code 
will eliminate the present limitation of 
fusion welding to air vessels only, and 
will extend the diameter limit from 20 
to 60 in., the pressure limit from 100 to 
200 Ib. per square inch, and the allow- 
able unit working stress for double-V 
longitudinal welds from 5,600 to 8,000 
lb. per square inch. 

These extended limits are appli- 
cable, however, oniy where the recom- 
mended procedure, which is to be issued 
together with these revisions, is fol- 
lowed in detail, and the vessels are 
fully inspected during construction and 
at the time of hydrostatic test. It is 
provided in the code that if the require- 
ments of this procedure are not followed 
the limitations that formerly existed will 
continue to apply. 

The net result of this new departure 
is that only a well-equipped fabricating 
shop with qualified welders and con- 
siderable experience concerning pressure 
vessel construction will be in a position 
to take advantage of these new rules. 
This advance step taken by the Boiler 
Code Committee appears to be well 
thought out and wholly justified from 
every point of view. 

As a result of this activity in welding 
rules, the State of Ohio has recently 





The advance toward welding 
of higher pressure lines has 
undoubtedly been the result 
of the success and complete 
dependability of welded low 
pressure lines. At the present 
time there appears to be no 
hesitancy in welding piping 
systems for any pressure 
whatsoever, provided special 
precautions, including the an- 
nealing of welds, are adhered 
to for pressures in excess 


of 300 lb. 











taken action to adopt the A.S.M.E. un- 
fired pressure vessel code with the 
above-mentioned modifications included. 
These new rules will go into effect in 
Ohio on January 1, 1930. Oregon, 
which was one of the first states to en- 
force the rules of the unfired pressure 
vessel code, is now taking steps to 
modity the rules in accordance with the 
revisions under consideration, and thus 
keep its code up to date. Similar moves 
are being talked of in the cities of 
Seattle, Wash., and Detroit, Mich., al- 
though the author has not as yet learned 
of definite results. 

The states of New York and Pennsyl- 
vania have given some study to the 
question of pressure vessel rules, and 
may perhaps take action thereon within 
another year or so, if these revisions to 
liberalize the welding rules meet public 
«approval and work out. satisfactorily. 
he chief boiler inspector of New Jersey 
also favors the revisions in question, 


and is preparing to act along similar 
anes, 
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It is safe to state that the fields of 
power plant and heating piping have 
been the scenes of greater advance in 
fusion welding than those of boilers or 
pressure vessels. This is due perhaps 
to the general absence of restrictions of 
a legal nature pertaining to such con- 
struction. Fusion welding has found 
this field on unusually fruitful one, in 
view of its particular adaptability to the 
types of fittings and classes of materials 
used therein. 

Probably the greatest single impetus 
was given to this development by the 
large industrial plants that maintain 
both piping and welding gangs. Under 
emergency conditions, their welders 
would be called in and found to be able 
to handle erection or repair work in a 
safe and dependable manner in a frac- 
tion of the time needed for the ordinary 
threaded or flanged fitting methods of 
piping. It is well known that the qual- 
ity of low-carbon steel used in making 
ordinary commercial grades of pipe lends 
itself admirably to this purpose and has 
greatly facilitated not only the early 
attempts but also the more general use 
of the process. As a result, the pos- 
sibilities of welding were soon demon- 
strated, and its use has thus developed 
from experimental and emergency at- 
tempts to large-scale operations. 

The particular type of welding opera- 
tion that seemed to prove most effective 
in the above direction was the forming 
of tees and ells with eccentric branches 
so disposed as to insure complete drain- 
age or otherwise facilitate flow through 
the mains. Where this purpose would 
be difficult of accomplishment with cast 
or forged fittings, it is simplicity itself 
when welding sections of pipe together 
to form fittings. 

Welded construction was first used 
for comparatively low-pressure pipe 
work, including exhaust systems, vacuum 
lines and other construction where tight- 
ness rather than strength was the prime 
requisite. The advance toward welding 
of higher pressure lines has undoubt- 
edly been the result of the success and 
complete dependability of such low- 
pressure lines, and at the present time 
there appears to be no hesitancy in 
welding piping systems for any pres- 
sure whatsoever, provided special pre- 
cautions, including the annealing of 


_welds, are adhered to for pressures in 


excess of 300 Ib. per square inch. Such 
welded construction has now developed 
to the point where well-equipped piping 
concerns are prepared to weld with 
either butt or cupped joints in regular 
line piping work, and fabricate branches, 
tees, ells, reducers and other special 
fittings. It is customary to subject such 
piping connections to hydrostatic pres- 
sure tests of approximately the follow- 
ing ratios: 


Working Pressure 
Lb. per Sq.In. 


Hydrostatic Test 
Lb. per Sq.In. 


150 400 
300 750 
400 1,000 
600 1,500 
900 2,000 
1,350 3,000 


It was not until within the past three 
or four years, however, that the pres- 
tige of welding as a working tool in the 





One of the most interesting 
features is the promise of 
preventing the so-called 
“caustic embrittlement” by 
the use of welded joints. If 
the loss of riveted drums 
from embrittlement cracking 
should continue as it has dur- 
ing the last few years, we 
may soon learn of experi- 
mental installation of all- 
welded boiler drums. 











piping field began to attract the atten- 
tion of the contractors’ organization— 
the Heating and Piping Contractors 
National Association. ‘This association, 
urged by some of its influential mem- 
bers, began a serious investigation of 
the possibilities of invasion of their 
field by this form of construction, a com- 
mittee of experienced piping men weigh- 
ing the arguments for and against it. 

The Heating and Piping Contractors 
National Association has a special com- 
mittee at work on the problem of welded 
piping construction. Through its et- 
forts an exhaustive study has been made 
of this practice as it is found under 
varying conditions in both power plant 
and industrial uses, with the result that 
a manual of standards for welded pip- 
ing construction is being prepared. 

It is perhaps in this phase of the de- 
velopment problem that oxy-acetylene 
welding has its greatest opportunity. 
The training of steam fitters to operate 
on both cutting and welding is a direct 
approach to business in this field, and 
should not be overlooked. Oxy-acety- 
lene has a decided advantage in this 
because, as a piping contractor recently 
advised the writer, they necessarily have 
an oxy-acetylene cutting outfit on the 
job at the outset to cut the pipes to 
length, make structural changes, etc. 
It is therefore merely a step further to 
use the same agency for joining the 
pipes, instead of the laborious operation 
of transporting to and from a threading 
machine and then providing the fittings 
besides. 

As previously stated, power and heat- 
ing piping systems have so far been 
subject to very little restriction of a 
legal nature. In fact, there are no re- 
strictions on piping in most of the states 
and municipalities in which effective 
boiler regulations are in force. The 
State of Michigan has been somewhat 
of a pioneer in this respect, having for- 
mulated in 1925 a set of regulations 
and code for the welding of steam pip- 
ing. This code is administered unde 
the Michigan Department of Labor and 
Industry, but the writer has been unable 
to learn to what extent it has been 
enforced. 

In Ohio, the Industrial Commission 
is now in the process of formulating a 
complete code for piping systems, in- 
cluding steam, hydraulic, pneumatic, and 
refrigerating piping, for all of which 
definite and practical provisions for 
welding have been included. 
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THE TRANSACTIONS OF THE FUEL Con- 
FERENCE, WorRLD POWER CONFERENCE. 
Percy Lund, Humphries & Co., 
Ltd., London, 1928. Four Volumes. 
Leather; 6 x 93 in.; illustrated; 
4,241 pages. Procurable from G. E. 
Stechert & Company, 31 East 10th 
St., New York City. Price, $72. 


HESE volumes are made up of the 
papers presented before the Fuel 
Conference of the World Power Con- 
ference, held in London last year. Three 
of the volumes contain these papers, 
while the fourth is an index. Included 
in the volumes are 158 articles, of which 
12 are in French, 33 in German and 
113 in English. 
Part of volumes II and III is devoted 
to the utilization of fuels for power pur- 
poses. These papers were reported at 
some length in Power for Oct. 9 and 
Oct. 30, 1928. Subjects covered include 
coal as a power plant fuel, pulverized 
coal burning, oil engine fuels, high- 
speed oil engines, Diesel engine super- 
charging, waste heat recovery, and 
research. As a reference, the set has 
value, but it is too bulky for the engi- 
neer’s library. 


Tue Soviet Union Looks AHEAD. 
Published by Horace Liveright, Inc.. 
New York, 1929. Cloth; size 54 x 74 
in.; illustrated. Price, $2.50. 


EHIND the scenes in Soviet Russia 
there has been transpiring one of 
the greatest experiments in the socializ- 
ing of a nation that has ever been at- 
tempted in the history of the world. 
What the success or failure of the Soviet 
government has been would be difficult 
to appraise, since the reports of the 
many investigations are so at variance. 
Some of these reports would lead to the 
conclusion that the great government 
melting pot was a horrible failure, while 
others paint a picture of its success. Be 
these as they may, it must be admitted 
that the Soviet government has an am- 
bitious five-year program for economic 
reconstruction, as outlined in this book. 
An indication of what is meant by 
the “Soviet Union Looks Ahead” is 
seen in the proposed power program. 
In the year 1927-1928 the total power 
production in the Soviet Union amounted 
to 5.1 billion kilowatt-hours. This is 
to be increased to at least 22 billion by 
the end of the five-year period 1932- 
1933. The 520,000-kw. capacity in- 
stalled in central regional stations at the 
beginning of the period is to be in- 
creased to 3,100,000 kw. by the end of 
the period. This development involves 
42 projects, of which 32 are reported to 
be under way. The largest is the 
Dneiper hydro-electric plant, which 
when completed will have a capacity of 
636,000 kilowatts. 
In the ten chapters and four appen- 
dices is an outline of future develop- 
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ment that affects practically every activ- 
ity of the national life. Many charts 
and tables are included that show the 
status of the various industries, labor, 
education, etc., as of the year 1927-1928 
and what it is expected to be five years 
hence. The book presents the most com- 
prehensive attempt at government plan- 
ning that has probably ever been made 
and is well worth reading for this 
reason alone. 


DrEsIGN STANDARDS FOR OXWELDED 
STEEL AND WrouGHT-IRON PIPING. 
Published by the Linde Air Products 
Co., 30 East 42nd St., New York, 
N. Y., 1929. Paper; 6 x 9 in.; 67 
pages ; numerous drawings and tables. 
Distributed free. 


LTHOUGH this booklet is issued by 

a company engaged in the manufac- 
ture of welding materials, it cannot in 
any sense be classified as a catalog. The 
contents, as the title indicates, are de- 
voted strictly and entirely to design 
standards. This booklet should be ex- 
tremely useful to the engineer or archi- 
tect called upon to lay out welded piping 
systems, because of the clear and prac- 
tical manner in which the subject is 
presented. 

Subjects covered include: Application 
of fundamental welding designs, welded 
line joints of various types, reinforced 
welded joints, pipe flanges, welded tee 
and branch connections, fabricated and 
notched bends, reducers, bull plugs, 
welded pipe anchors, welded pipe 
headers. 

An appendix gives the dimensions of 
welded steel and wrought-iron pipe, 
tables of the strength of oxy-acetylene 
welded pipe joints, formulas for fabri- 
cating multi-piece bends, dimensions of 
standard pipe bends, data on “tube 
turns,” dimensions of welding flanges, 
and seamless welded connections, details 
of pedestal elbows, etc. 


Water Resources Paper No. 57— 
The Dominion Water-Power and Recla- 
mation Service, Department of the Inte- 
rior, of Canada, has recently issued vol- 
ume 57 of its water resources papers, 
which deal with the surface water sup- 
ply of Canada. This number contains 
the results of investigations made by the 
Dominion hydrometric survey during the 
climatic year Oct. 1, 1926, to Sept. 30, 
1927, in the Provinces of Alberta, Sas- 
katchewan and Manitoba and the ex- 
treme western part of Ontario. The 
report contains a short explanation of 
the purpose and scope of the work and 
206 pages of stream-flow and mete- 
orological data, with an index map 
showing drainage areas and the location 
of gaging stations. Copies may be 
obtained free of charge on application 
to the Director of the Dominion Water 
Power and Reclamation Service, Ot- 
tawa, Canada. 


MEN AND MACHINES. By Stuart 
Chase. The MacMillan Company, 
New York, 1929. Cloth; 5 x 7 in.; 
illustrated; 354 pages. Price, $2.50. 


peers speculation has appeared in 
books, periodicals and newspapers 
as to the effect to be expected from the 
rapid growth of the use of machinery 
in all human activities. Prophets have 
arisen to foretell a day when we will all 
be slaves to machines, bound to serve 
their necessities, unable to exist without 
them. Still others see the extended 
mechanization of life as the fore- 
runner of the millenium, looking for- 
ward to a time when all work is 
automatically done by machines; and 
man, a creature of leisure, is at last free 
from Adam’s burden. 

It is futile to look so far into the 
future that we leave reality behind. It 
is profitable to examine the present con- 
ditions of things, see what portends for 
the immediate future and to be prepared 
to face new eventualities with open eyes. 

This is what Stuart Chase has done in 
“Men and Machines.” The book has 
much in it that is hopeful—also much 
that is not so encouraging. Above 
all, it is an honest attempt to discover 
what may happen in an_ increasingly 
mechanized world when only known 
facts are considered. Engineers, men 
who live by and with.machines, will find 
stimulation and interest in Mr. Chase’s 
new book. 


CONSTITUTION AND NATURE OF PENN- 
SYLVANIA ANTHRACITE, WITH Com- 
PARISONS TO BiTuMINoUs Coat. By 
H. G. Turner. Technical Publication 
No. 234. Published by the American 
Institute of Mining and Metallurgical 
Engineers, New York, 1929. Paper; 
6 x 9 in.; illustrated; 17 pages. 


A PREPRINT of a paper to be pre- 
sented at the February, 1930, meet- 
ing of the institute. Discussion is in- 
vited, to be presented in person at that 
meeting, or sent in writing to the 
secretary. 

The paper is an account of micro- 
scopic studies of anthracite with com- 
parisons to high-rank bituminous coal. 
It is shown that anthracite exhibits all 
of the structural characteristics of 
bituminous coal, except that it generally 
fractures into more conchoidal, less rec- 
tangular, lumps. Its structural con- 
stituents are the same, but, because it 
has undergone more severe conditions 
as to pressure, etc., it is more compact, 
denser and of superior toughness. 

The three chief components are chem- 
ically and physically different in the two 
coals, yet their differences are of the 
same order when a given component of 
one is compared to a like component in 
the other. The inorganic constitutents 
are not combined chemically with the 
organic matter to any marked extent. 
Anthracite has greater adsorption 
powers than bituminous coal. The 
fixed ash of both is about 0.5 per cent. 
The bulk of the ash is confined to the 
duller laminae, from which it can be 
removed in part only after fine grinding, 
provided a mechanical method is used. 


POW ER—December 3,192’ 





Wi 
tu 
cc 
nl 


a ee ee 








in 


TS 
he 
ry 
ve 
ill 
ve 
uit 
ad 


r- 
is 
1d 
2e 


°c = aS ew SS CO 


Events and Men in Power’s Fiel 


THE EDITORS WILL WELCOME THE CO-OPERATION 


OF READERS IN REPORTING 


INTERESTING HAPPENINGS, PERSONAL OR OTHERWISE 





Spot « News 


TWENTY-SEVEN of the country’s 
most prominent public utility men laid 
plans for an extensive construction 
program at the final conference, Nov. 
27, of the series called by President 
Hoover for the purpose of maintaining 
economic stability and keeping business 
activities at normal levels. A program 
was pledged involving a total expendi- 
ture in 1930 of $1,810,000,000 for new 
construction, expansion of facilities and 
maintenance of existing properties. 


IN A TEST conducted by the New 
York Edison Company recently, 6,000 
tons of coal that were in a West Vir- 
ginta mine on a Tuesday, were, on the 
following Friday, being fed under 
boilers of one of the company’s power 
plants in New York City. The purpose 
of the test was to determine the mini- 
mum time in which unmined coal from 
the company’s regular sources could be 
put into service on the system. 


LOCK 12 hydro-electric development 
of the Alabama Power Company, on 
the Coosa River, Ala., was officially 
designated on Nov. 23 as “Lay Dam” 
in honor of Captain William Patrick 
Lay, founder and first president of the 
power company. 


AS CONSTRUCTION of Boulder 
Dam would be delayed indefinitely by 
litigation challenging the constitution- 
ality of the law, Secretary of Interior 
Wilbur will reserve decision on the 
allocation of power from the dam until 
the middle of this month, in the hope 
that Arizona will have composed tts 
differences with California by that time. 


NEW ORDERS for 1,712 steel boilers 
were placed in October, as reported to 
the Department of Commerce by 80 
ianufacturers comprising most of the 
leading firms in the industry, compared 
with 1,910 boilers in September and 
!. 803 in October, 1928. 
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Britain’s Large Pulverized Coal Plant 
Now Ready for Operation 
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Hams Hall Station, Birmingham, England, showing large cooling towers 


NITIAL installation of 60,000 kw. 

in England’s new large pulverized- 
coal plant was completed recently at the 
Hams Hall Generating Station in Bir- 
mingham. Officiating at the opening 
ceremony, the Duke of York put into 
operation another section of Britain’s 
great national power scheme. 

With an ultimate capacity of 210,000 
kw., this project is one of the first mag- 
nitude. Contract for the present equip- 
ment was placed in July, 1927, the total 
price being $6,682,000. Cost of the 
completed station is estimated at $17,- 
500,000. While the present installation 
is now in operation, an immediate addi- 
tion of 30,000 kw. will be necessary to 
take care of Birmingham’s growing de- 
mand for electricity, it is contemplated. 

The present plant consists of two 
30,000-kw. turbine generators. The 
boiler plant comprises five Babcock & 
Wilcox boilers of the sectional-header 
type, with superheaters each of 190,000 
Ib. evaporation per hour normal and 
228,000 Ib. overload, operating at 375 
Ib. pressure and 710 deg. F. The boilers 
are equipped with Lopulco pulverized- 
fuel combustion chambers, with five 
type-R turbulent burners giving com- 
pleted combustion in a 10-ft. flame. 

Pulverized fuel is supplied on the 
direct system. There is one pulverizer 
to each burner, grinding four tons of 
low-grade coal per hour, with 25 per 
cent moisture and 20 per cent ash, 
giving 100 tons of fuel per hour for 
the complete plant. The over-all 
thermal efficiency from the raw coal 
to the switchboard is calculated at 23 


per cent, with a possible 87.5 to 90 
per cent boiler efficiency on continuous 
running. 

The installation also includes two 
enormous reinforced concrete towers of 
circular section, having a height of 215 
ft. and a base diameter of 175 ft. Each 
is capable of reducing 4,000,000 gal. 
of water per hour from 93 deg. F. to 
76 deg., and operates in conjunction 
with a cooling reservoir of 5,850,000 
gal., one month’s capacity. 

The choice of the site of the station 
was influenced by the proximity of coal 
fields and the large quantity of water 
available for use in surface condensers 
and the cooling towers. 





Z-Canyon Project 
Postponed 


Development of the proposed Z- 
Canyon project on the Pend Oreille 
River in northeastern Washington, for 
the generation of 760,000 hp. at a 
hydro-electric plant at a cost of $20,- 
000,000, rests with the future, according 
to the statement of Hugh L. Cooper, 
of New York, who recently stopped in 
Spokane, en route from Russia where 
he inspected the Dnieper River project. 
Mr. Cooper declared that the general 
uses to which electric power could be 
put in the district surrounding the proj- 
ect are not yet sufficiently developed to 
permit construction of the project. His 
permit expires in the spring but carries 
a year’s extension privilege. 
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ERVING since 1855, this 33-in. double-ply leather belt manu- 
factured by Alexander Brothers, is still used on the 15-ft. fly- 
wheel of a 100-hp. steam engine in the plant of Samuel H. French 
& Company of Philadelphia to drive an 8-ft. line-shaft pulley. 
Another Alexander 24-in. belt has been operating in the plant 


since 1855. 





Gas Welders Hold Annual 
Meeting in Chicago 


From Nov. 13 to 15, inclusive, the 
International Acetylene Association held 
its thirteenth annual convention in Chi- 
cago, at the Congress Hotel. A wealth 
of good material dealing with the vari- 
ous phases of gas welding was presented 
to nearly 350 delegates in attendance. 

A feature of the meeting was an 
an &6-page report of the oxyacetylene 
committee, outlining the progress of the 
industry technically and in its applica- 
tion and expansion. The various tech- 
nical sessions were devoted to specific 
branches of the subject. There was a 
session dealing with the present attitude 
of authorities toward the welding of 
boilers, pressure vessels and steam lines 
and a critical discussion given of the 
methods of testing and the significance 
of the results; a chemical session out- 
lining some recent uses of the oxy- 
acetylene process in the chemical indus- 
try, with a second paper dealing with 
the welding of copper; a welded piping 
session in which the welding of steam 
piping in high-pressure and heating in- 
stallations and the welding of tube ends 
were discussed, in addition to the 
presentation of several papers going into 
safe welding practice and fire losses 
attributable to the careless use of the 
blow pipe. At the final session there 
were papers dealing with the applica- 
tion of the automatic cutting machine to 
welded steel products and oxy-acetylene 
welding in the manufacture of pumps. 

Final business of the convention con- 
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sisted of committee reports, election of 
officers and the award of the Morehead 
medal for 1928 to the late Samuel Wylie 
Miller for research in the metallurgical 
and mechanical engineering phases of 
welding. It will be recalled that this 
medal was established by John M. 
Morehead in’ memory of his father, John 
Turner Morehead, who was the pioneer 
of the acetylene industry. The medal is 
presented annually for outstanding work 
in the development, manufacture or use 
of acetylene and its various products. 
New officers elected for the coming year 
were: president, C. A. McCune, direc- 
tor of research, American Chain Com- 
pany; vice- apres W. E. Flannery, 
vice-president of K-G Welding & Cut- 
ting Company, Inc. ; tales and treas- 
urer, A. Cressy Morrison, of the Union 
Carbon & Carbide Corporation. 





A.S.T.M. Studying Coal- 
Pulverizing Properties 


Committee D-5 on coal and coke of 
the American Society for Testing Ma- 
terials reports progress in the develop- 
ment of a laboratory method of test for 
the determination of pulverizing char- 
acteristics of coal in connection with the 
preparation of powdered coal. A prom- 
ising method of test consists of grinding 
sized portions of the coal in ball mills 
equipped with steel balls, and estimating 
the extent of pulverization by means of 
a size test. Coals of known commercial 
pulverization characteristics are used in 
the laboratory experiments. 


Steel Mills to Install 
Largest Motors 


The largest single installation of syn- 
chronous motors in steel mills will soon 
be made at the National Works of the 
National Tube Company, McKeesport, 
Pa., with six large Westinghouse ma 
chines. One of these mills will be 
equipped with one 2,000-hp. and two 
3,500-hp. synchronous motors. <A sec- 
ond mill will have one 1,000-hp. and 
two 2,000-hp. motors. These machines 
will be designed with inclosing covers 
to prevent dirt and dust from getting 
into the motor windings. The covers 
will be connected to air-filtering equip- 
ment to clean the air and force it into 
the motor at a pressure of about $ ounce. 

Another special feature of the design 
of the machines will be their high-peak- 
load rating. Each of the machines is 
designed to carry 350 per cent load at 
frequent intervals. Their windings will 
be insulated for high temperatures, and 
their load-carrying capacity will be far 
in excess of any machines that have been 
used for driving similar mills. Each 
will have a_ field-sustaining relay to 
maintain the strength of the field under 
high load conditions. 





Continued Growth Predicted 
by Power Commission 


Continued expansion of the power in- 
dustry in the United States is forecast 
by the Federal Power Commission in its 
ninth annual report made public Nov. 
23 by the Secretary of Interior, Ray 
Lyman Wilbur, who is also acting chair- 
man of the commission. A new high 
record for energy production will be 
established during 1929, and a vast con- 
struction program will have to be under- 
taken to provide the new generating 
facilities required for the rapidly in- 
creasing demand, the report cites. 

Applications filed with the commis- 
sion up to the close of the fiscal year 
totaled 1,002; licenses were issued in 
373 cases which authorize in the aggre- 
gate an installation of 5,744,239 hy d.. 
while a total capacity of 2,652,066 “i 
is generated from plants already com- 
pleted, the report shows. 

The report calls attention to the fact 
that the “electric power industry of the 
country continues to maintain an amaz- 
ing growth, the rate of expansion dur- 


- ing the past decade having been equalled 


by but few major industries. 

“The generation of electrical energy 
by municipal and privately owned plants 
serving public utility purposes reached 
a total of 88,000,000,000 kw.-hr. in 1928. 
which represents an increase of 126 per 
cent over the annual production of ten 
vears ago. Preliminary figures indicate 
that the increase of production in 1929 
will exceed that of 1928, although the 
proportion generated by water power 
will be sharply reduced,” the report 
shows. 

This was due largely to the prolonged 
drought that affected the northern sec- 
tion of the United States and_ that 
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of water power plants. The report adds 
that the country’s electric energy re- 
quirements generated from water power 
has fluctuated between 34 and 40 per 
cent of the total. 

The lack of constructive public co- 
operation in solving problems besetting 
prospective projects is an obstacle of 
great importance in hindering the water 
power development of the United States, 
the report cites. There is much litiga- 
tion of water rights that should be de- 
termined on sound engineering and so- 
cial principles instead of through the 
stretching of inapplicable laws and court 
decisions over the troubled field, and the 
control of certain abuses has led to un- 
necessary handicaps for legitimate en- 
terprises. 

The commission indicates in the re- 
port that public utility regulation should 
be handled by the states rather than the 
federal government. Being a local prob- 
lem it will best be attained by local 
responsibility and opinion, it ‘adds. 





Long Beach Steam Plants 
Make Record Runs 


Unit No. 10 in Southern California 
Edison Company’s Long Beach steam 
plant, the 134,000-hp. turbine-generator 
placed in operation June 20, 1928, on 
Nov. 1, 1929, had completed 497 days 
of service. During this time, it had 
actually been in operation 10,165 hr. 
out of a total possible time of 11,928 
hr. The total out-of-service time was 
1,763 hr. The longest’ continuous. serv- 
ice in which the unit was run at full 
load started Dec. 29, 1928, and con- 
tinued for 2,241 hr. or until April 1, 
1929. During its 497 days of operating 
life, the unit has carried an average 
load of 112,000 horsepower. 

From Jan. 1, 1929, until 9:10 p.m. 
Oct. 28, the output of the Long Beach 
steam plants had reached the billion net 
kilowatt-hour mark. 





U.S. Chamber to Formulate 
Water Power Policy 


A picture in detail of the water power 
situation in this country will be reviewed 
by the United States Chamber of Com- 
merce Committee on National Water 
Power Policies, under the chairmanship 
of Frederic A. Delano, at a meeting to 
be held at Washington, D. C., Dec. 9 
and 10. 

Various phases of power development, 
use and regulation have been under 
scrutiny by subcommittees, which will 
submit fact reports on the following 
subjects: “Federal and State Fact- 
Gathering Agencies for Water Power 
Resources”; “Present Status of Water 
Power Resources”; “Facts in Regard to 
Ownership of Water Power Resources” ; 
“Comparison of Hydro-Electric and 
Steam Power”; “The Problem of Regu- 
lation”; “Rates and Rate Structure”; 
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Business Forecast 


HE gradual slackening of 

business activity seems this 
week again to be proceeding ac- 
cording to schedule. This means 
that the slowing up is about what 
might be expected at this season 
plus what would be natural in the 
light of the abnormal or boom | 
conditions that existed up to the | 
middle of the year. There is little 
direct or conclusive evidence that 
the stock market collapse that has 
so far taken place has in any great 
degree accelerated the decline that 
would otherwise have occurred. 
We look for it to continue without 
marked change for the better, ex- | 
cept for about the usual holiday 
increase in retail trade, until early 
in January. 

If business could be talked down 
we should have had a more pro- 
nounced recession than has so far 
been seen. If it can be talked up, 
next year should be a_record- 
breaker. But the first burst of 
sunshine following the President’s 
conferences has been followed by 
a few scattered clouds of conserva- | 
tive reflection, and further activity 
of the statement-mills is not likely 
to swing the general course of 
business far from what is normal 
under existing actual conditions— 
The Business lVeek. 











“Examples of Participation in Hydro- 
Electric Development by Governmental 
Agencies, Federal, State and Local’; 
“Hydro-Electric Development in Rela- 
tion to Agriculture and National De- 
fense.” 





New A.C. Home Study Course 
Offered by Wisconsin 


“Practical Alternating Currents” is 
the title of a new correspondence course 
announced by the University of Wis- 
consin. Simplified methods are used in 
the course, the only prerequisites being 
a knowledge of arithmetic and the 
ability to draw and measure straight 
lines and angles. The information that 
the electrician needs in working out the 
problems he is most likely to meet in 
the trade is presented fully and in de- 
tail, the announcement states. 

Wisconsin University correspondence 
courses in electrical engineering, 28 in 
all, provide a comprehensive program 
of home study, including practical 
mathematics, essentials of electricity, the- 
ory and operation of alternating-current 
and direct-current machinery, illumina- 
tion, central stations and distribution, 
wiring telephony, radio, measuring 
instruments, storage batteries, transient 
electric phenomena, etc. Some of the 
courses are credited toward a university 
degree. Information may be obtained 
from the University of Wisconsin Ex- 
tension Division, Madison, Wis. 


News of Canada 


St. Lawrence Development Outlined 
by Sweesey— Carillon Power 
Rights Controverted—Power 
Corporation to Expend 
$55,000,000 


OUR big power sites on the St. Law- 

rence River between Lake Ontario 
and Montreal will provide 5,000,000 hp. 
with a regulated flow of 230,000 c.f.s., 
according to R. O. Sweezey, presiaent 
of the Beauharnois Light, Heat & Power 
Company, who delivered an address re- 
cently before the Ottawa branch of the 
Engineering Institute of Canada. The 
tremendous power resources of the St. 
Lawrence were placed by Mr. Sweezey 
at 2,000,000 hp. in the international sec-: 
tion of the river at Morrisburg and 
Cornwall, 2,000,000. at Beauharnois, 
where the head is 83 ft., and 1,000,000 
at Montreal, in the Lachine rapids. Mr. 
Sweezey stated that the demand for 
power in Ontario and Quebec is dou- 
bling about every eight or nine years. 

One of the significant statements in 
his address, which touched the high 
spots of the power situation along the 
St. Lawrence, was the hint that the 
Beauharnois company and_ erstwhile 
rivals on the north side of the St. Law- 
rence may some day join hands and 
divert all the water now available to 
Beauharnois and the Cedar Rapids Man- 
ufacturing & Power Company through 
the Beauharnois canal, thus developing 
much more power from the same quan- 
tity of water. Business co-operation 
between the Beauharnois and two other 
existing companies, he said, will make 
possible the development of a million 
horsepower at Beauharnois. 


CARILLON CONTROVERSY 


Revival of the controversy over the 
Carillon power rights on the Ottawa 
River will take place at the conference 
this month between the dominion gov- 
ernment and representatives of the On- 
tario and Quebec governments. The 
growing demand for more power in 
Ontario has caused the provincial gov- 
ernment to seek new sources of electric 
energy, and as the Carillon power site 
is the potential development on the Ot- 
tawa River, it appears to be next in line. 
However, there are difficulties to be 
overcome; the power is one in which 
Ontario and Quebec have a joint inter- 
est, because, while the site proper is in 
Quebec, the power backs up into Onta- 
rio and is right on the boundary. 

When this project was up for con- 
sideration a few years ago there was a 
controversy in Parliament that lasted 
for many weeks. It then had reference 
to the Georgian Bay canal scheme, the 
charter for which had been secured by 
the Sifton interests. Renewal of the 
expiring rights was sought, but in the 
face of opposition and obstruction this 
was withdrawn. It is believed that the 
matter will finally be disposed of through 
an amicable agreement between the 
provinces of Ontario and Quebec, both 
of which desire to share in the benefits 


909 





to be derived from development of this 
important site. 


To Expenp $55,000,000 


Contemplated expenditures of $55,- 
000,000 on the part of the Power Cor- 
poration of Canada group for further 
developments are expected to add over 
44 per cent to the total combined ca- 
pacity of the system. These additions 
to the various companies will come into 
operation progressively. When the pres- 
ent program of new developments and 
betterments is complete, the combined 
installed capacity will be in excess of 
1,000,000 hp. This huge volume of 
power is practically one-fifth of the 
dominion’s total development. The vari- 
ous companies in the group at present 
control undeveloped sites with a com- 
bined capacity of 1,065,750 horsepower. 


———<———— 


Annual Statistical Issue 
of Electrical World 


On Jan. 4, 1930, the annual statistical 
number of Electrical World will be pub- 
lished, bringing to its readers, as it does 
every year, a clear outline of the status 
of the central station industry at the 
end of the year. To put this information 
into quantitative form, several thousand 
individual statistical items will be com- 
piled, and numerous charts used to pre- 
sent the data graphically. In addition, 
the data will be amplified and interpreted 
by those having an intimate knowledge 
of industry conditions. The only com- 
plete reference book of the industry. 
this issue requires for its preparation 
the collaboration of many nationally 
known contributors. 





Scientific Book Club 
Organized 


Two Nobel prize winners, Robert A. 
Millikan and Arthur H. Compton, pro- 
fessor of physics at the University of 


Chicago, are on the editorial and 
advisory committees of the newly 
formed Scientific Book Club. The new 


enterprise will furnish to its members 
each month the most significant and 
worthwhile new book in the scientific 
field, to be selected by an editorial com- 
mittee consisting of Dr. Kirtley F. 
Mather, chairman of the editorial com- 
mittee; Dr. Edwin G. Conklin, Dr. 
Harlan T. Stetson, Dr. Arthur H. 
Compton and Dr. E. L. Thorndike. 

Each month a book-review magazine 
will be sent to every member of the 
club. This magazine will contain a full 
review of the designated book of the 
month as well as descriptive summaries 
of other volumes recommended by the 
committee. Members may choose the 
selected book or have the option of sub- 
stituting any volume on the supplemen- 
tary list. Books dealing with every 
branch of science will be reviewed by 
the committee. Astronomy, chemistry, 
physics, anthropology, psychology, geol- 
ogy and biology are some of the subjects 
that will be covered. 
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Coming Conventions 





American Institute of Electrical En- 
gineers. Annual winter convention 
at New York, N. Y., Jan. 27-31, 
1930. EF. L. Hutchinson, secretary, 
33 West 39th St., New York City. 


American Society of Mechanical En- 
gineers. Annual meeting at New 
York, N. Y., Dec. 2-6. Secretary, 
Calvin Rice, 33 West 39th St., New 
York City. 


American Society of Refrigerating 
Engineers. Twenty-Fifth Anniver- 
sary Meeting at Hotel Pennsyl- 
vania, New York City, Dec. 4-7. 
Secretary, David L. Fiske, 37 West 
39th St., New York City. 


American Society of Heating & Ven- 
tilation Engineers. Annual meet- 
ing in Philadelphia, Pa., Jan. 27-30, 
1930, at the Benjamin Franklin 

l Hotel. Secretary, A. V. Hutchin- 

rived 33 W. 39th St., New York 
ity. 


International Heating & Ventilating 
Exposition. Commercial Museum, 
Philadelphia, Pa., Jan. 27-31, 1930. 
Manager, C. F. Roth, Grand Cen- 
tral Palace, New York City. 


International Congress for General 
Mechanics at Liege, Belgium, Aug. 
31 to Sept. 7, 1930. For informa- 
tion address Alb. Schlag, 4 Place 
Saint-Lambert, Liege, Belgium. 


National Electric Light Association. 
Annual convention at Municipal 
Auditorium, San Francisco, Calif., 
June 16-20, 1930. Secretary, A. J. 
Marshall, 420 Lexington Ave., New 
York City. 


National Exposition of Power and 
Mechanical Engineering, Grand 
Central Palace, New York City, 
Dec. 2-7. Charles F. Roth, man- 
ager, Grand Central Palace, New 
York City. 


National Marine Engineers’ Beneficial 
Association. Annual convention at 
Hotel Barlum, Detroit, Mich., the 
week of Feb. 10, 1930. Secretary, 
A. L. Jones, 9th St. and Mount 
ee Place, N. W., Washington, 

















OBITUARY 





WALTER WELLs, veteran electrical 
engineer of the Province of British Co- 
lumbia died recently on Bowen Island. 
B. C. Mr. Wells has been well known 
in the electrical industry of the province 
for the past 22 years. 


Rosert T. Muston, vice-president and 
superintendent of the Connersville 
Blower Company, died suddenly Nov. 14 
of an acute heart attack at his home 
in Connersville, Ind. He had been con- 
nected with the Connersville company 
since its organization, in 1893, and in 
addition was prominent in civic work. 


BENJAMIN MortiIMER HALL, super- 
vising engineer of the United States 
Reclamation Service for New Mexico, 
Texas and Oklahoma, died Nov. 20 at 
the age of 76 in Atlanta, Ga. He was 
with the reclamation service from 1904 
to 1907, and also served as chairman of 
the Water Power Committee at the Na- 
tional Conservation Congress. He was 
the author of several works on water 
power and on other subjects. 











PERSONALS 





WiiaM F, Ryan has joined Stone 
& Webster Engineering Corporation «i 
the Boston Office as engineer in the 
mechanical division coming from the 
engineering departments of The Solvay 
Process Company and Atmospheric Ni- 
trogen Corporation, with which firms 
he has been connected since 1924. Pre- 
vious to that time he had spent several 
years with the Harry M. Hope Engi- 
neering Company, as steam engineer, 
and, with the Interborough Rapid Tran- 
sit Company on power plant operation 
and construction. 


James D. AnpreEws, formerly with 
Armour & Company, of Chicago, is now 
at the Buffalo, N. Y., plant of the Gen- 
eral Electric Company. 


Dexter S. KIMBALL, dean of the 
Cornell University College of Engineer- 
ing, has been appointed acting president 
of the university to take the place of 
President Farrand, who will be abroad 
for the next two months. 


W. M. Wuite, for a number of years 
mechanical engineer with the United 
Gas Improvement Company, of Phila- 
delphia, has recently joined the engi- 
neering staff of Ford, Bacon & Davis of 
New York City. 


A. P. Davis, former chief engineer 
and general manager of the East Bay 
Municipal Utility District, of Oakland, 
Berkley and Alameda, Calif., has been 
appointed by the Russian government to 
supervise a  $250,000,000 irrigation 
project, the largest single undertaking 
of its kind in modern times. 


Hucu M. BeEvuGter has recently be- 
come associated with the E. Y. Sayer 
Engineering Corporation of New York 
City in connection with the development 
of various engineering and construction 
projects. For many years Mr. Beugler 
has been engaged in public utility work. 
He was formerly general superintendent 
of construction for Day & Zimmerman, 
operating superintendent on properties 
of the American Cities Company, and 
operating manager of the Central Hud- 
son Gas & Electric Corporation. 


CuHarLES GruNSKY has resigned as 
gas and electric engineer of the Cali- 
fornia Railroad Commission to accept a 
position as supervising engineer with 
the new management and engineering 
company being formed to direct the 
activities of the Pacific Public Service 
Corporation. 


Cuartes R. BartTHOLET has_ been 
named Washington State Supervisor o! 
Hydraulics to succeed R. K. Tiffany. 
resigned. Mr. Tiffany was recently ap- 
pointed by President Hoover a member 
of the federal commission on reclama- 
tion and development of public lands. 
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Bustness Notes 





Bascock-WitLcox & GoLpiE McCut- 
LocH, Ltp., of Montreal, Canada, an- 
nounce the removal of their Montreal 
office from the St. Henry to the Canada 
Cement Building. All correspondence 
should be addressed to General Post 
Office Box No. 3040. 


Cuicaco Pump Company, Chicago, 
Ill., announces the addition of F. W. 
Forward, 520 West Blvd., Elkhart, Ind., 
to its list of representatives. 


Cuain Bett Company, Milwaukee, 
Wis., has recently appointed five new 
distributors of chains and transmission 
equipment, as follows: Bailey-Lebby 
Company, Charleston, S. C.; Georgia 
Supply Company of Savannah, Ga., and 
Jacksonville, Fla.; Harry P. Leu Com- 
pany, Orlando, Fla.; J. M. Tull Rubber 
& Supply Company, Atlanta, Ga. 


ALLIS-CHALMERS MANUFACTURING 
Company, Milwaukee, Wis., announces 
the appointment of the T. B. Wood’s 
Sons Company, Chambersburg, Pa., as 
special distributors of its rope drives 
and belts. 


WESTINGHOUSE ELectric & MANvu- 
FACTURING ComPANY, East Pittsburgh, 
Pa., announces the appointment of 
Thomas Fuller as manager of the At- 
lanta district office to succeed H. A. 
Coles, deceased. Mr. Fuller was for- 
merly manager of the Charlotte, N. C., 
office, and has been prominently identi- 
fied with the electrical industry in the 
South. 


PANGBORN CorRpPoRATION, Hagers- 
town, Md., is celebrating its 25th anni- 
versary this year, and has prepared an 
attractive folder telling briefly of the 
accomplishments of the company. 


STRATTON ENGINEERING CoRPORA- 
TION, New York City, announces that 
C. R. Matheny, formerly New York dis- 
trict manager of the Hagan Corporation, 
has joined its sales staff. 








TRADE CaTALOGs 





_EncGIneerINc—W. S. Barstow & 
Company, 50 Pine St., New York City, 
in a new publication of the company, 
tells about some of the power plants 
they have recently designed and con- 
structed. Numerous illustrations of the 
pa add to the interest of this bul- 
etin. 


Wetpinc—Bulletin 104, of Tube 
Turns, Inc., Louisville, Ky., sets forth 
the use of seamless drawn fittings for 
pipe welding and welding itself in the 
petroleum and process industries. The 
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With the 
Society Sections 





‘A.S.M.E., Charlotte Section. Com- 
bined meeting with the Charlotte 
Engineers Club, Dec. 9, as guests 
of the Duke Power Company for 
luncheon and _ inspection of the 
new Riverbend Steam Station on 
the Catawba River. 

A.S.M.E., Ontario Section. Meet- 
ing; Dee. 11, Gak,; Ont., at 7:30 
p.m. Subject: “Vertical Air Com- 
pressors,”” by Georg Oman of the 
Babcock-Wilcox & Goldie-McCul- 
loch Company. A trip through the 
Babcock plant in the afternoon and 
dinner in Galt will precede the 
address in the evening. 

A.S.M.E., San Francisco’ Section. 
Meeting, Dec. 5, at the San Fran- 
cisco Engineers Club at 7:30 p.m. 
Subject: “Steam Turbine Lubrica- 
tion,” by A. J. Turner, Standard 
Oil Company of California. 

A.S.H. & V.E., Boston Chapter. 
Meeting, Dec. 9. Subject: ‘‘Recent 
Development in the Control of 
Direct Steam Heating,”’ by Webster 
Tallmadge, steam _ specialist, of 
New York City. 

A. I. E. E., New York Section. Power 
Group Meeting, Dec. 9, Engineer- 
ing Societies Building at 7:30 p.m. 
Subject: 
tions.”’ 

Power Transmission Association. An- 
nual meeting at the Commodore 
Hotel, New York City, Dec. 4, at 
10 am. The meeting will include 
a luncheon and a conference of 
pulley manufacturers in the after- 
noon, 


“Power System Connec- 











20-page booklet contains many illustra- 
tions, layout plans, a chart of friction 
losses and specification tables. 


Gears—‘It Pays to Use Westing- 
house-Nuttall Heat-Treated and Hard- 
ened Gears,” is the title of folder 
No. 5223, recently issued by the West- 
inghouse Electric & Manufacturing 
Company, of East Pittsburgh, Pa. The 
folder contains a tabulation of physical 
properties of heat-treated and untreated 
gears and curves showing relative hard- 
ness in gear teeth. 
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NotsE ABATEMENT — The first copy 
of “Isolation,” a quarterly publication 
devoted to the scientific, practical and 
economical application and study of 
materials and methods of deadening and 
eliminating vibration and noise, has just 
been issued by the Korfund Company, 
Inc., 235 East 42nd St., New York City. 
It contains interesting articles on noise 
abatement in buildings, factories and 
power plants. 


ELectricaL Devices — General Elec- 
tric Company, Schenectady, N. Y., has 
just issued the following catalogs of 
electrical equipment: GEA-1155 and 
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1156, on single- and three-phase induc- 
tion regulators; GEA-1006B, on con- 
centrated-system control of switching 
equipment ; GEA-704B, 834A and 948A, 
on circuit breakers and_ controllers; 
GEA-1183, on alternating-current watt- 
hour meters; GEA-1151, on mercury- 
are rectifiers for railway service; and 
GEA-569C, on constant-potential arc- 
welding motor-generator sets. 





FuEL Prices 





COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous Market Price 
(Net Tons) Quoting per Ton 
Navy Standard... New York..... $2.15 @$2.50 
Kanawha......... Columbus..... 1.30 @ 1.60 
Smokeless........ Cincinnati..... 2.00 @ 2.25 
Smokeless........ hicago....... 00 @ 2.25 
S. E. Kentucky... Chicago....... 1.30 @ 1.60 
A oe cea c.ce's'c ittsburgh..... 1.50 @ 1.80 
Gas Slack........ Pittsburgh..... 1.00 @ 1.15 
Big Seam......... Birmingham.... 1.25 @ 1.50 
Anthracite 
(Gross Tons) 
Buckwheat....... New York..... $3.00 
3 rr ew York..... 1.35@ 1.5€ 
FUEL OIL 


New York—Nov. 21, f.o.b. Bayonne, 
N. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 4.75c. per gal.; f.o.b. 
Bayway, 30@40 deg., furnace, tank-car 
lots, 6c. per gal. 


St. Louis—Nov. 12, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.596 per bbl. 
or 42 gal.; 26@28 deg., $1.646 per 
bbl.; 28@30 deg., $1.696 per bbl.; 30 
@32 deg., $1.746 per bbl.; 32@36 deg., 
gas oil, 5.026c. per gal.; 37@40 deg., 
distillate, 5.748c. 


Pittsburgh—Nov. 12, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 4.874c. per 
gal.; 36@40 deg., 5.123c. per gal. 


Philadelphia—Nov. 15, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 22 deg. 
plus, $1.575@$1.625 per bbl.; 23@27 deg., 
$2.10@$2.15 per bbl. 


Cincinnati — Nov. 12, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5.25c. per gal.; 26@30 deg., 5.5c. per 
gal.; 30@32 deg., 5.75c. per gal. 


Chicago—Nov. 16, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 80@85c. per 
bbl.; 26@30 deg., 95c.@$1.00 per bbl.: 
30@32 deg., $1.20 per bbl. 


Boston—Nov. 18, tank-car lots, f.o.b., 
12@14 deg., Baumé 4.25c. per gal.; 28@ 
32 deg., 5.5c. per gal. 


Dallas—Nov. 16, f.o.b. local refinery 
26@30 deg., $1.30 per bb!. or 42 gallons. 
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New Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS 


NEWS DEPARTMENT, WHICH IS 


PREPARED TO FURNISH A MORE COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 





Calif., Modesto—Pacific Gas & Electric Co., 
245 Market St., San Francisco, is having plans 
prepared for the construction of a power plant 
here. Estimated cost including equipment. 
$200,000. Private plans. 

Calif., Riverside—County Water Works Dist. 
No. 1, plans an election to vote $650,000 
bonds for waterworks improvements including 
wells, pumps, motors, ete. A. Fulmor, is 
county surveyor. 

Calif., Robbins—Christenson & Sons, Route 3, 
Yuba City, plans the construction of a pump- 
ing plant, 5,940 g.p.m. capacity in connection 
with -small irrigation project. 


Ga., Atlanta — United States Cold Storage 
Warehouse Co., 2101 West Pershing Rd., Chi- 
eago, TIl., plans the construction of a 22 story 
office building and cold storage warehouse here. 
Estimated cost $2,000,000. 

Conn., Milford — Continental Airports, Inc., 
R. Sherman Bldg., New Haven, is having plans 
prepared for the construction of an_ airport 
including administration building, hangar, 
shops, central heating plant, etc. here. — Esti- 
mated cost to exceed $150,000. H. E. Baldwin, 
70 College St., New Haven, is_ architect. 
Wynne & Hahn, 902 Chapel St., New Haven, 
are engineers. 

Ind., Evansville—Bd. of Trustees. Waterworks 
Dept., J. C. Males, Secy., will receive bids until 
Dee. 5, for extensions and improvements to 
waterworks pumping station. Black & Veatch, 
700 Mutual Bidg., Kansas City, Mo., are 
engineers. 

Mass., East Braintree (mail Braintree)—Old 
Colony Gas Co., Quincey Ave., is receiving bids 
for the construction of an engine room. Silesbee 
& Gould, 1 Court St.. Boston, are engineers. 

Mass., a River—Fall River Electric Light 
Co.. R. F. Whitney, Gen. Mer., plans the con- 
struction of a power sub- station at Dwolly and 
Fenner Sts. New England Construction Co., 
89 Broad St., Boston, is engineer. 

Mass., Tewksbury—New England Power Co., 
89 Broad St., Boston, awarded contract for the 
construction of switch station buildings and 
switch station addition to New England Power 
Construction Co., 89 Broad St., Boston.  Esti- 
mated cost $2,000,000. 

Mass., Worcester—Boston & Maine R.R. Co., 
North Station, Boston, awarded contract for 
the construction of a 500 ton automatic elec- 
tric locomotive coaling and sanding plant here 
to Roberts & Schaefer Co., 400 North Michigan 
Ave., Chicago, Ill. W. J. Backes, Boston, Ch. 
Ener. 

Mich., Blissfield—City awarded contract for 
the substructure of filtration plant and pumping 
station in connection with waterworks, to J. C. 
Sherrick Co., 1219 Jefferson Ave., Toledo. O. 
Estimated cost $50,000. Superstructure to be 
done by town forces. Contract for pumping 
equipment not yet let. 


Mich., Dearborn—Ford Motor Co., is having 
plans prepared for the construction of a hotel 
in connection with airport to include steam 
heating and refrigeration systems, boilers, ele- 
vators, etc., on Oakwood Blvd. $500,000. A. 
Kahn, 1000 Marquette Bidg., Detroit, is archi- 
tect. Also receiving bids for the construction 
screen house for power plant intake tunnel at 
River Rouge. Giffels & Vallet, 604 Marquette 
Bldg., Detroit, are engineers. 

Neb., Lincoln — U. S. Veterans’ Bureau, 
Arlington Bldg., Washington, D. C.. will receive 
bids until Dec. 31, for the construction of a 
group of buildings including boiler plant, 
refrigeration and ice making plant for U. S. 
Veterans’ Hospital, Lincoln, Neb. 

West Paterson—Borough Council, S. T. 
Edge, Clk., will receive bids until Dec. _ “for 
the construction of a pumping station, also 
laying force main. 

N. Y¥., New York—tUnited Electric Light & 
Power Co., 130 East 15th St.. awarded contract 
for the construction of a boiler plant at 134th 
St. and Locust Ave. to Ken Well Contracting 
Co., 145 East 14th St. Estimated cost 
$400,000. 

Pa., Pittsburgh—Duquesne Light Co., granted 
permit for the construction of a water treat- 
ment plant and pump house including circulat- 
ing and water treating pumps, etc. at Brunots 
Island. Estimated cost $290,000. Byllesby 
Engineering & Management Corp., 435 6th Ave., 
is engineer. 

Pa., Polk—Polk State School, H. M. Watkins, 
Supt., received lowest bid for improvements to 
power house consisting of new engine, genera- 
tor units and appurtenances from Elliott Co., 
Morris Bldg., Philadelphia. $41,352 

Tex., Amarillo — Commonwealth Corp., ¢/o 
Southwest Public Service Co., . D. Farrell, 
Gen. Mer., awarded contract for the construc- 
tion of a power plant, to C. S. Lambie 
oy aa Co., Amarillo. Estimated cost 
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Tex., Coleman — Banner Ice & Ice Cream 
Mfg. Co., awarded contract for the construction 
of a 20 ton ice plant, electrically operated to 
Edgerton & Furrey, Coleman. Estimated cost 
$45,000. 

Tex., Coleman—City, F. W. Taylor, Comr., is 
having preliminary plans prepared for the con- 
struction of an ice plant. Estimated cost 
$125,000. 

Tex., San Antonio—Southwestern Bell Tele- 
phone Co., c/o H. Martyn, Local Mer., is re- 
ceiving bids for foundation and basement, for 
an 8 story administration and equipment build- 
ing, including power and heating plant, eleva- 
tors, etc., on Martin St. Estimated cost $2,500,- 
000. Private plans. Bids for superstructure, 
etc., will be received about Jan. 

Tex., Yoakum—Swift & Co., 33 South Clark 
St., Chicago, Ill., awarded contract for the con- 
struction of a 75 x 110 ft. cold storage plant 
here to J. T. Taylor, First National Bank Bldg., 
Ft. Worth. Estimated cost $50,000. 

Wash., Tacoma—City awarded contract for 
the substructure of a portion: of the tailrace 
for the Cushman power house No. 2, also high- 
way to carry Olympic highway over tailrace to 
Ward Construction Co., Tacoma. $219,940. 
Former contract rescinded. 

Wash., Tacoma — Port Commission received 
lowest bid for the construction of a terminal 
with refrigeration space of 1,000,000 cu.yd. 
from Puget Sound Bridge & Dredging Co., Cen- 
tral Bldg., Seattle. $240,986. 

B. C€., Granite Falls—West Kootenay Power 
Oo.. Rossland, will build dam on Adams River 
by owner's forces. $1,250,000. Work to be 
started in December. Plans under way for 
power house, machinery and transmission line, 
$2.750.000. LL. A. Campbell, Rossland, is en- 
gineer. 

B. C., Powell River—Powell River Co. Ltd., 
Vancouver Island, awarded contract for the 
construction of a dam, power house, tunnels and 
pipe line in connection with hydro-electric de- 
velopment on Lois River, 18.000 hp. capacity, 
to Stuart Cameron & Co. Ltd., 543 Granville 
St... Vancouver. Estimated cost $2.000.000. 
Total estimated cost $8,000,000. Other con- 
tracis to be let. 


B. C., Victoria — Canadian Pacific Ry. Co., 
Montreal, Que.. awarded contract for the con- 
struction of a laundry and power house on 
Douglas St. here, to Carter-Halls-Aldinger & Co.. 
510 Hastings Ave., Vancouver. Estimated cost 
$600,000. J. M. R. Fairbairn, Montreal, is 
chief engineer. 


Ont., Bothwell — Bothwell Oil & Gas Co.. 
plans to rebuild power house recently destroyed 
by fire. Estimated cost $30,000. 
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WALTER WELLS, 
engineer of the Province of British Co- 
lumbia died recently on Bowen Island. 
B. C. Mr. Wells has been well known 
in the electrical industry of the province 
for the past 22 years. 


Rosert T. Huston, vice-president and 
superintendent of the Connersville 


X>* zcccave™ 
and installing 600 hp. water wecenly, Noy. 14 
feed forced draft stoker, economizer, air pre- 
heater and induced draft fan. superheaters. ete. 
for municipal light and water plant. 


Boilers, Stokers, ete. — Lincoln. Neb.. City 
will receive bids about Dec. 1, for two 500 hp. 
boilers complete with stokers. economizers, soot 
blowers and superheaters. 


Engine—Hinton, Okla.—Hinton Ice Co. F. 
Wilson, Mer., plans to purchase a 65 hp. Diesel 
oil engine. 


Engines, ete.—San Francisco, Calif.—Supt. 
of Lighthouses, plans the installation of one 
5 and one 4 ton stiff leg derricks. operated by 
40 and 30 hp. 6 cylinder gasoline engines at 
Anacapa Island Light Station. 


Motor, ete.—Washington, D. C.—A. L. Flint, 
General Purchasing Officer of the Panama Canal, 
will receive bids until Dec. 11 for motor, 
switches, ete. 


Pumps, ete.—Marlow, Okla.—City plans to 
purehase pumps, etc. for proposed waterworks 
improvements. Estimated cost $55,000 
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Industrial Projects 











Calif., Compton—Pacific Iron & Steel Co., 
241 East Ave. 26th St., Los Angeles, plans 
the construction of a 1 and 2 story factory 
here. Estimated cost $250,000. 


Conn., Meriden—International Silver Co., 48 
State St., awarded contract for a 1 and 3 
story, 55 x 320 ft. factory to Bartlett Brainard 
Co., 252 Asylum St., Hartford. Estimated cost 
$100,000. 


Conn., Waterbury—Platt Bros & Co., Platts 
Mills, awarded contract for the construction 
of a 1 story. 75 x 140 ft. brass rolling 
mill to C. H. Kinney Co. Ine., 525 Watertown 
Ave. Estimated cost $42,000. 

Ind., Jasper—Hoosier Desk Co. awarded con- 
tract for the construction of a 60 x 85 ft. fac- 
tory to C. Keller, 818 Du Bois, Vincennes. Esti- 
mated cost $42,000. 

Ind., South Bend—Bendix Brake Co., awarded 
contract for the construction of a 200 x 300 
ft. tool room, 150 x 220 ft. serew machine 
shop and 150 x 340 ft. steel storage building, to 
H. G. Christman Co. Estimated cost $450,000. 

Ind., South Bend — South Bend Tool Co., 
awarded contract for the construction of a 35 
x 85 ft. factory at 1918 South Main St., to R. 
Sollitt & Sons. Estimated cost $47,000. 


Md., Baltimore—Guilford Folding Box Co.., 
Eager and Fallsway Sts., awarded contract 
for the construction of a 1 and 2 story factory 
at Philadelphia Rd. between 30th and 40th 
Sts. to Consolidated Engineering Co., 20 East 
Franklin St. Estimated cost $190,000. 

Mich., Detroit—Kelsey Wheel Co., 3600 Mili- 
tary Ave., awarded contract for the construc- 
tion of a 1 story, 135 x 320 ft. addition to 
wheel plant on Military Ave. to J. A. Utley, 
739 Penobscot Bldg. Estimated cost $100,000. 
Electric motors, ete. will be installed. 

N. J., Edgewater—Ford Motor Co., E. Ford, 
Pres., Highland Park, Mich., awarded contract 
for the construction of a 2 story, 360 x 1.500 
auto assembly plant including boiler house and 
steam power plant, ete. here to Turner Con- 
struction Co., 420 Lexington Ave., New York, 
Vv ‘ 

N. J., Newark—Sonatron Tube Co., 57 State 
St.. will receive new bids about Jan. 15 for 
the construction of a 6 story, 68 x 120 ft. 
factory for the manufacture of radio tubes 
at 78-82 8th Ave. Estimated cost $175,000. 
Siegler & Greenberg, 164 Market St., are 
architects. 


N. J., Newark — Westinghouse Electric & 
Mfg. Co., 17 Academy St., is having plans pre- 
pared for the construction of a 2 story factory 
at State Highway 25 and Haynes Ave. _ Esti- 
mated cost $150,000. B.S. Prack, 119 Federal 
St.. Pittsburgh, Pa., is architect. J. H. and 
. C. Ely, 605 Broad St., are consulting ar- 
chitects. 

0., Cleveland—J. C. Virden Co., 6009 Long- 
fellow Ave., manufacturers of electric goods 
awarded contract for a 2 story addition to fac- 
tory to Griffin Construction Co., Engineers Bank 
Bldg. Estimated cost $50,000. 

0., Cleveland—wWillard Storage Battery Co.. 
c/o P. N. Voth, Construction Mer., 246 East 
131st St., awarded contract for a 23 x 40 ft. 
acetylene plant to Albert M. Higley Co., Ply- 
mouth Bldg. Estimated cost $40,000. 

Pa., Donora — American Steel & Wire Co.. 
Frick Bldg., Pittsburgh, awarded contract for 
new stock house at the Blast furnaces new 
lorry cars and new coke screening equipment 
here, to A. G. McKee & Co., 2422 Euclid Ave.. 
Cleveland, O. Estimated cost $1,000,000. | 

Vt., Burlington—T. A. Hiagh Lumber Co.. is 
having plans prepared for the construction of 
a 2 story, 60 x 100 ft. factory including boiler 
room, fuel storage room, dry kilns, ete.  Esti- 
mated cost to exceed $40,00 L. Austin. 
240 College St., is architect. 

Ont., Hamilton—Steel Trough & Machine 
Co., Ltd., Tweed, is having plans prepared 
for the construction of a factory for the manu- 
facture of various lines of steel equipment. Es- 
timated cost $50,000. Private plans. Machin- 
ery and equipment will be required. 

Ont., Leaside—Trane Co. of Canada, Ltd. 
439 King St., W., Toronto, plans the construc- 
tion of a 2 and 8 story factory for the manu- 
facture of heating specialties here. Estimated 
cost $100,000. Architect not selected. 

Ont., Toronto — G. Rathbone Lumber Co. 
10 Northcote Ave., plans a 3 story addition to 
woodworking plant, including a _ 200 hp. boiler 
in existing power plant. Estimated — cost 
$150,000. V. L. Morgan & Co., 1454A Yone+ 
St., are architects. 
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